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Using this Guidebc 







presentation techniques are used throughout to make the guidebook 


easy to use. 





Structure of the 


The guidebook contains sections that teach you how to use the 
calculator. 


* Getting Started is « fast-paced introduction to several 

* Chapters J and 2 describe general operation and lay the 
foundation for Chapters. to 16, which describe specific 
functional areas of the TI-A5 and include short examnles. 

* Chapter 17 contains application examples that incorporate 
features from different functional areas of the calculator 
These examples can help you see how commands, functions, 
and instructions work together to aecompliah meaningful 


* Chapter 18 describes memory management and Chapter 19 
describes the communications link. 

When possible, unite of information arg presented on a siripries 

page or on two facing pages, Several page 

design elements help you find information quickly. 

* Page headings: The descriptive heading at the tap of the 
Page or two-page unit identifies the subject of the unit, 

* Genoral text: Just bolow the page heading, a short section 
of bold text provides general information about the subject 
covered in the unit. 

* Left-column subheadings: Each subheading identifies a 
specific topic or task related to the page or unit subject. 

* Specific text: The text to the right of a subheading presents 
detailed information about that specific topic or task. The 
information may be presented as paragraphs, numbered 
procedures, bulleted lista, or illustrations. 

* Page “footers”; The bottom of each page attows the chapter 
name, chapter number, and page nimmber. 


Using this Guidebook Effectively (Continued) 





ee Several conventions are used to present information concisely 
Conventions and in an easily referenced format 


Numbered procedures: A procedure i a sequence of steps 
that performs a teak. In this guidebook. each step is 
numbered in the order in which it is performed. No other 
text in the guidebook is numbered; therefore, when you see 
numbered text, you mow you must perform the steps 
sequentially. 

"Bulleted" lista: If several items have equal importance, or 
if you may choose one of several alternative actions, this 
guidebook precedes each item with a “bullet’{ =} ~- to 
highlight it like thia list you are reading now. 


Tables and charts: Sets of related information are 
presented in tables or charts for quick reference, 


Several techniques have been used to help you look up specific 
information when you need it. These include: 


A chapter table of contents on the first page of each chapter, 
aa ca aa the full table of contents at the front of the 





rsa Aes important 
terms used throughout the guidebook. 

An alphabetical table of commands in Appendix A, showing 
eae cosets Forays, the Bos ane miepios that secepa Sher 


Tables of syetem wetibies wat built-in constants in 
Appendix A. 


ae ere showing the codes and 
their meanings, with problem-handling information. 


An alphabetical index at the buck of the guidebook, listing 
tasks and topics you may need to look up. 





This glossary provides definitions for important terms that are used 
iveimnelndie wenn 





Equation Variable 


Monu Meme 


Variable 


A command is either an ine 
calculate a result. 

An equation variable may contain an equation oF an expresainn, 
An equation is two expressions that are equal or a variable 
equal to an expression, 

An expression if a complete sequence of numbers, variables, 
functions, and their arguments that can be evaluated to a aingle 
result, An expreasion can include an = sign (a mathematical 
equation }, 

A function, which may have arguments, returns a value and 
can be used in an expression. 

The Home Screen is the primary screen of the TI-85, where 
expressions can be entered and evaluated and instructions can 
be entered and executed. 

An instruction, which may have arguments, initiates an action, 
Instructions are not valid in expressions. 

A list ia a set of values that the TI-85 con use for activition such 
as graphing « family of curves or evaluating a function at 
multiple values. 

A matrix is a two-dimension: 
perform operations. 

Menu items are shown on the seventh and eighth lines of the 
display and are associated with the monu keys below them, 
Menu keys are the keys (Fi) to [) below the display. They are 
aed to select menu item, 

A variable i# the name given to « locntion in memory in which a 
value, an expression, a list, a matrix, a vector, or a string is 
etored. 
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| array on which the TI-85 can 


A vector is a one-dimensional array on which the TLS5 can 
perform operations. 
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hid sation latiee Gu GUO several axemples to introduce you to 
some of the principal operating and graphing features of the TI-85, You 
can ljoarn to wee the T)-85 more quickly by completing these oxzampies 
fret. Operating details are provided In the remaining chapters of the 





The Menu Keys . 2 
The First Steps . 3 
Entering Expressions: Savings Account Example oer 4 
Recalling and Editing Calculation. ........... 6 

raphing on the TI-85 ....... hele 7 
Entering an Equation: Example. epee kas 9 
intering an Equation in the SOLV 10 
Solving fora Variable .. . 11 
Additional Solutions with the SOLVER 12 
Changing the Viewing Rectangle . eeeteee| SBS 
Finding a Solution from a SOLVER Graph FS ee 14 
eee Lig racsruvfenyts 15 
Displaying the Graph . SN ERWib aincelehcutelelela jane 
Tracing along a Function - Se eee ee 


Finding & Maximum Geephically Net gale meadiece aw eins La 
Graphing the Derivative . 0.4 cee we ew 19 


Zooming Inon the Graph... ee eee 20 
Re Se ee ee a acim ain wie se va 





The Ti-85 Sneeaieer ene to give you access to more operationa 
than you can access from the keyboard alone. 








The Menue and ————— 





Se 7 we ‘ 
Cre ar Sry) 7) ( 


oe 


On the TT-85 keyboand, the metiu Rays bre (fe), OF), (AO, and 
(A). The 2nd funetions of the menu keys are (M1), [M2], (Mal, |Mal, 
and [MSL Menu itema are shown on the bottem linets) of the 
display, above the five menu keys, 


Selecting Menuhems » = To select a menu item from the eighth (bottom) line of the 
display, press the menu key below the item. 
® To select a menu item from the seventh (next-to- 
the-bottom) line of the display, press and release fad) and 
then press the menu key below the item, 
In this guidebook, the menu items are indicated by () brackets. 


For example, press (AY to select IN) or prensa [ied] [Mal to select 
(GRAPH), 


The First Steps: 
Before beginning these sample problems, follow the stepe on thia page 


to enaure that the TI-85 ts reset to ite tectory settings. (Resetting the 
TSS erases aH previously entered data types. | 





1. Presa (Gi) to turn the calculator on. 

2. Press and release [B#) and then press (+). 
(Pressing (id) accesses the operation 
printed to the left above the next key that 
you press. MEM is the 2nd operntion of 4 ),) 
The bottom line of the display shows the 
MEM (memory) ment. 





3. Prees the 5) menu key to select (RESET), 
the third item in the MEM menu. 
The bottom tine is relabelled with the 
RESET menu and the MEM menu moves 
up a line. 


4. Press [Fi to select (ALL). The display shows 
the message Are you aure? 
Press [Hl to select (VES), The display shows 
the messages Mem cleared and Defaults 
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Entering Expressions: Savings Account Example 


Te ee ee eee F lire. 
‘This lets you see each expression of instruction In ion antienty on it ta 
entered, Variable names con be up to eight characters, You can enter 
more than one command on a line; separate thom with a: foolon), 


If you invest £25 at the beginning of each ace . (ARH) 
month at 4% annual interest, compounded eis Hee 
monthly, how much money will you have at 

the end of three years? The formula ie shown 

on the right. 

i To store the payment amount (£25) in the 








os ae 
“wraps” to the next line. 


Entering Expressions: Savings Account Example 





On the TL-865, you enter expressions as you PMT"((1 + 1)-(141) 
would write them, as shown on the right. SO 


6. Ee ee ce re 








a 2 expres 
The 1-digit remus saoranpe 
side of the next line of the display. 


9. Press [3a] (MODE! (the 2nd function of ME 
to display the MODE screen. Press (V1 [= 
eae 


area) » This tie the display 
| places. 














ii, Press (id) [QUIT (the 2nd arecticens orf [EN)), 
Geisinger rod praeacusing 
ENTER. ion is 








decime Teton. 
Se saul SUR sk Hc atest Ut al 
month for 36 months, invested at 6%, you 
will have £986.92. 





Recalling and Editing a Calculation 


On the TH85, the Last Entry feature lets you recall the command that 
Wie ehecuted when you laa! pressed . if more than one command 
ts entered on a line and separated with o colon, fhe commands are 
stored together in Last Entry. The last result is stored in Last Anewer, 





If you continwe to invest £25 0 month for 

another year, how much will you have? 

1. Press (8) (ENTRY) This recalls the last 
executed command into the display. The 
cursor is positioned following the 

oonmmarie. 


2. Use (A) and /*) to position the curaor over 


‘By You do not need to epee 





month for 48 monthe, Goce oe you 
will have £1360.21, 





4. If you were able to save £50 per month, 

the amount would double because PMT is 
directly proportional to the total. 
Press 2%). Press (ia) (ANS), The variable 
nome Ans ia copied to the cursor location. 
Press GT), You will have £2715.42 if you 
aave £56 per month. 
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Graphing on the TI-85 





Users familiar with the T-81 will find that all of the popular T-8t 
grephing festures are ales on ihe TSS, When you press Gwe, ihe menu 
keys ate labelled with the same graphing options (in the same order) 


thal are on the top row of keye on ihe 71-81. 


Graph. x ha pean mat 
er es, 


1. 


Sada MBO, Tho aiscwfeaye are labelled on 
the eighth eee eee eee the 
TI-81 graphing commands, 

The Home screen and cursor are still 
displayed. You do not leave the Home 


acreen and enter the graphing application 
until you select a menu key, 


Press (Fi) to select ¢y(xjei, which accesses 
Pn tg Sati eer 






| on yl=an-2K, 
Press 2 (625) (04M) to eriter y2x2 one x. The. 
ni ar empl and y2 are 
Hadise: towvee: that the TESS sss 
lowertase Mand y 66 ita graphing 
variables, rather than the uppercase X 
and ¥ used by the TI-81. 


Prees [ie] (M3) to select ZOOM). With the 
ZOOM ingtructions, you can easily display 
the current graph in a different viewing 
rectangle. 





Le eeeooneeLane: This is the 














Getting Started 7 


Graphing on the TI-85 (Continued) 





4, Press [f) to select (TRACE), Press (©) to 





| Presa (Ei to leave ZIN and display the 


ZOOM menu. 
Press (H) to select 2570; to display the (The w _ 
To explore the apparent solution in the incatioeih 


i quadrant, press [Fi) to select (BOX). 
Beane Cis Soest is Siete Pree 
closely, Press TE]. Move | 
lower left corner (the box defining the 
sre fe Soret of yom mee hie cxtreor, 










If necessary, repeat repeat the procedure for ZIN 
or BOX $0 tee if the two functions 
intersect in the second quadrant (they do 
noth 





8 Getting Started 


Entering an Equation: Illumination Example 





On the TH-85, you can explore probleme in several different ways. For 


feature or graphically. The remaining pages in Getting Started present 
irr thus ouarepie $e shisel ReweAs aol Seianlone and explore 
them both by using the SOLVER and by graphing, 


The illumination on a surface is: pam 
. Inversely proportional to the square ofthe ane | 


« Proportional to the sine of the angle 











between the source and the surface. 

The formula for illumination af on i LL INTEN x sind 
srrthae is chars: Go: hie ight: A yetoetittson Le DISTT 
from trigonometry allows us to define yee ee 
illumination in terms of INTEN (intensity), sin = HEIGHT 
HEIGHT (height of the pole), and DIST DIST 

, _ INTEN x HEIGHT 
Appropriate unite are ft-c (fpot-cond|es) for ILCOM = SS 
iNumination, CP (candlepower) for intensity, 
and ft (feet) for distances. 
See eee te renee ns Das nang We Oe mn the inter 
1000 CP. De + the illumination on the surface 25 ft from the pole. 








L eel 1 Mend (RESET) (ALL) WES LEAR 
the caleulator. 


Dead ralsk vac eared 
variable From geometry. 


DIST, and then gross QW to take the 
keyboard t out of ALPHA-lock. Press [id [7 


GMneiantas ge 





Entering an i in the SOLVER 





1. Press [i] (SOLVER! to display the SOLVER 
eo eee 
ae (A) ILLUMSINTEN Ge [F) 
4) HEIGHT (Aa) (F). Press [Fl to 
Sait tans Wea alacn Wea aavaetors 
DIST are copied to the curéor location. 





8, Presa [4] 3 to complete the equation that 
defines iHumination in terms of intensity 
ard hedght: 

ILLUM=INTEM*HEIGHT/DIST.2. 

As you enter the equation beyond 17 

characters, it scrolle. Ellipeia marks {...) 

indicate that not all of the equation is 
displayed on the line. You can use [) and 

Set eet 


eet]. The SOLVER edit screen is 


eis ectuntion tx dlagiayed on the tap Hiss: 
‘The variables are listed in the order in 
which they a eee 
oe 








variables have curent value, the valu is 


re easel te seh tle 
SOLVER searches for a solution. The 
defoult value# are -1699 to 1209, 
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Solving for a Variable 


The TH-45 solves the equation for the variable on which the cursor is 
placed when you selec! (SOLVE) Enter values for all known variables, 
and then eolve for the unknown variable. 





1. Use EMER, (¥), or (a) to move the cursor 
between the variables. Enter 1000 a5 the 
value for INTEN,. Enter 50 as the value for 
HEIGHT, Enter 25 as the value for BASE. 
The values of NTEN, HEIGHT, and BASE 
in memory are updated. 

?. Press [a) to move the cursor to ILLUM, the 
unknown variable. 


$: Press [f) to select SOLVE) from the menu, 
A moving bar is shown in the upper right 
of the display to indicate that the TI-86 is 
busy calculating or graphing. 
The solution eter pinare dots 
to the left of LUM and left-t indicate 
that these are calculated results. The 
valoe of (LLUM in memory is updated. 
left-rt is the difference between the left 
side and the right side of the equation, 
evaluated at the current value of the 
independent variable. 
If the height is 50 ft and the intensity is 
LOW) CP, the homination on the surface 
26 ft from the pole is .28621670111999 
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Additional Solutions with the SOLVER 


‘You can continue to explore solutions to equations with the SOLVER. 





If the desired illumination is exactly 0.2 ft-c, 
and the intensity is still (WO CP, at what 
height on the pole should the Fight he placed? 
: hange the value of ILLUM to .2, press 
the GEM) key to clear the value on the line 
ee ean re The square dots 
r to show that the solution is not 





2. Move the cursor to HEIGHT. Prese i) to 
select SOLVE). It is not necessary to clear 
the value of the variable for which you are 
aolving. [the varinble is not cleared, the 
value is used as the initial guess by the 
SOLVER. The equation is solved for 
HEIGHT and the value displayed. 

The iflumination on the surface is .2 ft-c 

and the intensity ia 1000 CP, if the height 

of the light source j2 63.458 763246629 fk, 
lopendent on the initial 
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Changing the Viewing Rectangle 


You cen graphically examine equations entered in the SOLVER. The 
viewing rectangle defines the portion of the graphing coordinate plane 
that is shown in the display. The values of the RANGE variables 
determine the size of the viewing rectangle. You can display and edit 
the values of the RANGE variables. 






ee [Ft] to display the RANGE editor. 


Vou diniay and edit the values of the 

AANGE variables on this screen. The 

weer are the atandard default 
ues. 


The RANGE variables define the viewing 
Se ns Se 
and yMax define the boundaries of | 
“dinpley. Shel and ymctachh ime tick xMin 
marks on the x and y axes. Yaa 





2, Graph the illumination example using 
new values for the RANGE variables, as 
shown, 


Use (9) or Beh) to move the cursor to each 
value and then type over the existing 
values to enter the new value. To enter -1 
press (4), not =), and then press 1. 
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Finding a Solution from a SOLVER Graph 


fh gregh plota the wa/tehle np which tin suteor-a placed ae the 
independent variable on the x axis and left-rt as the dependent variable 
en the y axis, Solutions exist for the equation where the function 
iniersects the x aus. 








1, Press (Fi) to select (GRAPH). The graph 
plots HEIGHT on the x axis and left-rt on 
te emer ene rectangle. 
3 Wisk cateauladicn atoteee i ia cane ie 
shown on the right. 


has at least two solutions; we found the 
solution for HEIGHT at the larger value, 


2. To solve for the other value of HEIGHT, we 
must supply a new initial guess or alter 
the limit. You can select a new initial 
guess with the graph cursor. 

Use (9) and (=) to position the curaor near 
where the function erosses the axis at the 
smaller value. As you move the cursor, the 
coordinate values are displayed. 





3. Press (2) to select SOLVE. The value of 
T identified by the cursor is used as 
the new initial guess. The busy indicator 
See reg Hae rae The 





The (Vumination on the surface is 2 fi-c 
and the intensity ie 1000 CP, if the height 
af the light source is either 

3.20222 12466712 ft or 6.458 769246629 fh. 
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= a. eS =—— a — 


Defining Functions to Graph 


On the THES, functtons are graphed fors and y when x is the 
independent variable and yey(x). You can store unevaluated 
expressiona with the = aymbol (ALPHA function of the [i7a| key). This 
i i ac ain fi 





t that provides the n 

ithrssaiean Eee abae oF ah feceand in 
intenaity of 1000 CP, 
1, Press [ike] (QUIT) to return to the Home 
2 Press (Aa) 1} HE) G HT = (a) (a) 

MEF to store the unevaluated expression x 
| a apaihiergersag Use 
[4A] to enter x quickly, INTEN and BASE 
‘still contain 1000 and 25, 








3. Pree to display the GRAPH menu. 
Prees (Fi) to select (ylides, 
‘The diaplay shows the nume of the first 
function, yt. 

4. Presa [i] (ROU. The cursor is positioned 
after Ret on the sixth line. The RCL 
‘stored in an equation: a 


Giranr ineation, In the SOLVER, the 
ilhomination e was stored in the 
“equation varir 


5. Preas [i] jaiptial to change to lov ar Ca RE 
alpha-fock and type eq n BRE. The 
equation is copied to the cursor location. 


6, ined aS fvgalearacibarsbe bain 
TE six times ta delete ILLUM=. 














Alter you have created and selected the function to graph and entered 
the appropriste viewing rectangle. you can display the graph. 





1. Presa [Ba] (M5) to select (GRAPH to graph 
the selected functions in the viewing 
rectangle, ((¢) accesses the menu items on 
the seventh line.) 

Because HEIGHT is replaced by x, the 
curment value of & ia used each time a 
point is plotted. The graph of the function 
for 0s x = 100 is plotted. 

2, The graph shows that there is likely one 

maximum value of ILLUM for a height 

between 0 and 100. 

Preaa [©] once to display the graphics 

feirsentcertdn the siete elthacuirs of the 

display. The line above the menu shows 
the x and y display coordinate values for 

the cursor position (x,y), 

Using the cursor-mavement keys (Cs), (5), 

(and), move the cursor uni iti 

positioned at the z | 











nand y display coordinate values are 
updated continually with the cursor 








irainasion of 61200822581 CP for | ACU oe 
from 14, 14286 ft to eye 

21.4986571429 ft, within an accuracy of ARCUTACYy = =e) 

e display point width. In this example. ; 

is . 793650794651 and accuracy, 

aa WG4516 . Calculated as ahown on 
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Tracing along a Function 





Using he TRACE feature of he 05, you can move the cursor along 
function, showing the x and y display coordinate values of the 
location on the function, curmar 


1. Presa [M) to select (TRACE). The TRACE 
cursor appoars near the middle of the 





sex ahiien They valtoetona le the 

calculated value of the function for the 

shan rahun ott meaeies if yt=fix), 
the value af y ahown is fix). 


2, Use [5] and {3} to move long the funeti on 
Ne ate 








17. 08th | 


Ze valve of» is tne Susrtion: value x) wt 
* display coordinate value, It is 

iethccoas Sos theatre tse wich ti 

free-moving cursor, which is based on the 
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yhically 


With te operations onthe GRAPH MATH menu, you can analyze x 


Finding a Maximum Gra 











2. real tie tesla (MATH), Press MORE to 
display additional items on the GRAPH 
MATH menu. 


§. Press [F! to select (FMA, The TAACE 
cursor appears near the middle of the 
display on the function at the point 
(x,y t(xp). 


4. Prose GME. The calculated maximum is 
displayed in the cursor coordinates at the 
bottom of the display, 61584028714 at an 
K value of 17.677668581. 


This value of y, which ia the 
roaithematicnlly calculated maxinvum, 15 
larger than the value found with the 
TRACE cursor, This calculated maximum 
is the most accurate of the three graphical 
solutions we have tried. 





Graphing the Derivative 


The maxima and minima of a continuous sterentiabl function. they 
exist, occur where the first derivative ls equal to 0. On the TI-85, you 
can graph the derivative of a function. 


L. Press (4). Press [F) to display the yix) 
editor. | 








2 The calculus functions are grouped on the 
CALC menu. Presa [3s (CALC! to display 
the calculus menu on the bottom line. 


3. Presa {f), The function name for the exact 
first derivative, dert(, is copied to the 
cursor location. 


4. Press (i) (M2) to copy y from the menu on 
the seventh line to the cursor location, 
then type 1 to enter the name of the first 
equation, y1. Press (1), 

§. On the TI-85, you can evaluate the 
calculus functions with respect to any 
variable, but to be meaningful in 
graphing, the variable of differentiation or 
integration must be x. 

Presa (208) or (ied) [M1] to copy x to the 
‘cursor location. Ci. 
deri(y1,.x) is the exact derivative, 
evaluated at the current value of x. When 
this equation is graphed, the derivative is 
calculated for each value of x on the graph. 
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Zooming In on the Graph 


roe Steen tememnt pave 






dk ite Snanee function is very 
clowe " - % axis. 

3. ‘Yo 200M Saints to select GIN) from 
The cursor appears at the middle of the 
display. 








The new viewing rectangle has heen 

adjusted in both the x and y directions by eee eee eee 
factors of 4, which are the default values vary de 

for the zoom factors. iets. 


Finding a Root Graphically 


The Tat one Te fas sok mee) of 2 mepiees benetion ond oan 
“calculate the value of the tunction for any value of x, Find the x value 
where the root of the derivative function deri(y1.x) occurs and use It te 
calculate the maximum of the function. 





| ay the 
nthe Beton ine and prem 
ne rerguad porptcrneg a 





, layed in the cursor 
coin aed 





On: page ae FMAX found a function 
The] mum of y=,615840287 14 at 
x=17.677668581. Corresponding to that 
maximum, ROOT found a root af the 
derivative at *=17.67766955, which 
evaluated to a maximum, 

yt=.6 1584028714. 








This Gatiing Started section introdwred you to operating the calculator, 
the function graphing features, and one equation-solving feature. The 
remainder of this guidebook describes these features in more detail 
and alec covers the other capabilities of the TI-85. 


Other Capabilities * 
of the TI-85 
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Store, graph, and analyre up to 99 functions in function 
graphing (Chapter 4), up to 99 polar equations in polar 
graphing (Chapter 6), up to $9 per : one in 
parametric graphing (Chapter 6), and a ayatem of up to nine 
first-order differential equations (Chapter 7). 
Use DRAW and Shade features to emphasize or analyze on 
function, polar, parametric, and differential equation 
graphs (Chapter 4). 
Selve an equation for any variable, solve a eystem of up to 
30 simultaneous linear equations, and find the real and 
complex roote of up toa 20th order polynomial equation 
(Chapter 14), 
Enter and store any nomber of matrices and vectors with 
dimension up to 255. Has standard matrix operations, 
including elementary row operations, and standard vector 
operations (Chapter 14). 
Perform one-variable and two-variable statistical analyses. 
Enter and store any number of data points. Seven 
regression models are available: linear, logarithmic, 
exponential, power, and second-, third-, and fourth-order 
lynomial models. You-can analyse data graphically with 
(eeclaeaane, scatter plots, and line drawings and plot 
ragreasion equation graphs (Chapter 16). 
Enter programs that include extensive control and 
input/output instructions. Enter and store any number of 
programs (Chapter 16), 
Share variables and programs with another TI-86, Print 
oper ‘enter programa, and store data on.a 
an IB -campatible or Macintosh® computer 








(Chapter im 
The TI-85 has 82K of RAM. 


Chapter 1: 


Operating the TI-85 








This chapter describes the TI-85 and provides general information 
about its operation. 


Turning the T1-86 Onand OF . . . 


Setting the Display Contrast. ...... te, hh ee 
See eae cs FG Sie e+ elaine 
The Display... ...6.. sete ee a 6-0 ep Oe 
The Equation Operating System... os. ss 
Entering and Editing . i 
Expressions and Instructions ah eis 
LaestAnswer. . .. 2. es Rae NE ee ee ee 
ERE al alse -s-e0s ck es be hlect ete ea are 
Example: Convergeiice ofa Series . sition a lcptine eels 
The TI-A5 Menus ......4.4. Pree rn i ee ee 
Deplaying Sanus [ake idea ECR eI RRC Bae a cRN eines 
Moving around the TAB 0.0 (200020200, 
The CUSTOM Ment See eee oho Bie taiereack atimsanl ee 
ing Modee. Ft. one a (aata bialsl mise 
Error Conditions 


Turning the TI-85 On and Off 





7H tui the T-86 on, press tha (BU ky. "hed coh So heel 


(aa) and then press (OFF). After about five minutes without any activity, 


the APO™ Automatic Power Down feature turns the TI-85 of 





Turning the 


The APO™ 














re a A A 
se Py ame 


OFF OHAR 


® Tf you pressed [iy] [OFF] to turn the caloulator off, the 
display shows the Home screen aa it waa when vou last 
used it. 


* ifthe APD feature turned the calculator off, the T1-85, 
including the display, cursor, and any error conditions, will 
be exactly as you left it. 

Presa and release (id) and then press [OFF] to turn the TI-85 off. 

® Any error condition ia cleared. 

® All settings and memory contents ore retained in memory 
by the Constant Memory™ feature. 

To prolong the life of the batteries, the APD feature turna the 

TI-86 off automatically after about five minutes without any 

activity. When you press (04), the T1-85 will be exactly aa you left 

it, 

® The display, cursor, and any error conditions are exactly as 
you left them. 

© All settings and memory contents are retained in memory 
by the Constant Memary feature. 

The TI-65 uses four AAA alkaline batteries and has a 

user-replaceable back-up lithium battery. You can change the 

batteries (Appendix B) without losing any information in 
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Setting the Display Contrast 


The brightness and contrant! of the display depend on room lighting, 
contrast. The contrast setting js retained in memory when the TI-85 is 
tumed off. 





When to Replace 


You can adjust the display contrast to suit your viewing angle 
and lighting conditions at any time. As you change the contrast 
Betting, the display contrast changes, and a number in the 
upper right corner indicates the current contrast setting 
between 0 (lightest) and @ (darkest). 
To adjust the contrast: 
1. Press and release the [in] key. 
2. Use one of two keva: 

® To increase the contrast, press and hold [4]. 
Note: If you adjust the contrast setting to nero, the display ma 
become completely blank. If this happens, press and release |b 
and then press and hold La) until the display reappears. 
Hibs coder viegin stab the display begins to dim 
(em bly calculations), and you must adjust the 
Peer a tien adueee eet teat cotaoalry te unt Ge 
contrunt to a setting of Bor 9, you should replace the four AAA 
batteriea oor. 


Notet Tor batteries without losing information stored in 
memory, follo the directions on page B-2. 
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The 2nd and ALPHA Keys 





Moat keys on the TI-85 access more than one operation. The additional 
See ee ae To access them, press (ia) or 
(AMM) before you preas the key, 





2nd operation ———* YK *—-_ ALPHA operation 


To access a 2nd operation, firet press and release [2] and then 
prese the appropriate key. 

When ou Rew. the tizene sangen to to indicate that the 
ext keystroke is a 2nd operation 

io euncol ane, oeows ait Spain 

seit pak phere py shown in brackets and 
preceded by (ed); for example, [id) [71. 

To aceesa the letter or character printed to the right above a 
See ae ae laiphal and then press the appropriate 








* To make the next keystroke an uppercase alphabetic 
character, presse (AW. The cursor changes to A. To cancel 
ALPHA, press (MPH) until the normal cursor appears. 

* To make the next keystroke a lowercase alphabetic 
character, preas and release [id] and then press laiphal. The 
cursor changes to a. To cancel alpha, pres (APM) until the 
normal curser appears. 
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The 2nd and ALPHA Keys (Continued) 





Alpha-Lock ALPHA-lock (uppercase) and alpha-lock (lowercase) make each 
eee keystroke an alphabetic character. You do not need 
to press (WH) or (ie) [aiphal before every character to enter 
eaplay te text :or the names of variables, functions, or instructions, 














Set lowercase alpha-lock (3a) [niphal 
or 
or 

Cancel alphe-lock @D Inna 





Note: (ai) Rand name rig the rn automatically eet the keyboard 
in ALPHA-jock. (i) does not take the keyboard out of 
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The Display 





ee eee menus. Graphs are described in 
Chapter 4. inosine are Guassibad cai panwa 1-48 50-18. 





Returning to the 


The Home screen is the primary screen of the TI-85, where you 
enter expressions to be evaluated and see the reeults. 





Tf text is displayed, the screen can have up to eight lines of 21 


characters per line. Ifall text lines of the diepiay aie filled, text 
“scrolls” off the ton af thieeplay. 

The MODE settings control the way expressions are interpreted 
and results ate diapinyed (paies 134 to 127). 

On the Home screen and in the program editor (Chapter 16), if 
an expression is longer than one line, it wraps to the beginning 
of the next line. 

When an expression is evaluated on the Home acreen, the result 
is displayed on the right side of the next line. If 0 result ia too 
long-to display in its entirety, ellipsis maria (...) are shown at 
the left or right. Use (] and (=) to scroll the result, If the result 
is a matrix with more rows than the sereen can display, use [i 
and (¥) to scroll the result vertically. For example: 
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The Display (Continued) 





Tn moet eases, the appearance of the cursor indicates what will 
happen when you press the next key. 























Entry cursor Solid The next keystroke is 
flashing entered at the cursor; it 
rectangle types over any character. 

INS Hingert) Flashing The next keystroke is 

cursor underline mserted at the cursor, 

2ndeursor Flashing 7 The next keystroke is a 

2nd operation. 

ALPHA cursor Flashing A The next keystroke is an 

oe alphabetic 
alpha cursor Fioshinga The next keystroke ia 
lowercase alphabetic 
- character. 
“full” cursor rectangle You have entered the 
5 Name, or memory is 
full, 

if you press Anal, Uni) ai) falphsal, or [3@) during an tesiewtiia the 

underline changes to an underlined A, a, or 7 cursor. 





Wihon.the 31-85 is calculating or graphing, a moving vertical 
bar shows in the upper right of the display a4 a busy indicator. 
en Peas Bee or a program, the busy indicator ia a 
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The Equation Operating System 
With the TI-G5's sapien Cone eeri Seen e eee 
) etraighttorward 





sequence. FOS 


Order of Evaluation PE TE Se ete eae ee 


. 


Functions that are entered after the arg 
x’, 1, .',%, ', and conversions. 


Powers and roots, euch as 2.6 or 6*,/ 32. 


Implied multiplication where the second argument is 8 
number, variable name, constant, list, matrix, or vector or 
ee Te parenthesis, such as 4A, AB, (A+B)4, 
or 


Single-arguimert functions that precede the argument, such 
as negation, / , ain, or in. 


Implied multiplication where the second argument is A 
multiargument function or a single-argument function that 
precedes the argument, such as 2 god(144,64) or A sin 2. 
Permutations (APr) and combinations (nCri, 

Multiplication and division, 


Addition and subtraction. An = in an expression, rather 
than an equation, is evaluated as -{, For example, A+B=C+1 
is evaluated as A+B-(C+1). 

Relational functions, such as > or =. 

Boolean operators of and mor, 


ent, such as x2, 





Within a priority group, BOS evaluates functions from left to 
right, However, two or more gingle-argument functions that 
precede the same argument are evaluated from right to left. For 
example, sin {Part In 6 is evaluated as sin(fPart(in 8)). 
Calenlations within a pair of parentheses are evaluated first. 
Multiargument functions, such as ged(144,64) or deri(sin 
ANG.ANG,7), ore evaluated aa they are encountered. 
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The Equation Operating System (Continued) 






The T1-85 recognizes implied multiplication, For example, it 
understands 2x, 4 sin 45, 5(142), and (2°5)7 aa implied 
multiplication. Except between two numbers, a space indicates 
implied multiplication, as in A Bor B 3. 

Vanable names can be more than one character; the TI-85 

recognizes AB and b2 as variable names. Variable names 

cannot start with a number; 3AB and 3b2 are interpreted ns 
implied multiplication (3*AB and 3°62), 

Parenthesse All coloulations inside a pair of parentheses are completed firat. 
For example, in the expression 4(142), EOS first evaluates the 
portion of the expression inside the parentheses, 1+2, and then 
multiplies the result, 4, by 4, 

You can omit any nght (elose) parenthesis at the end of an 
expression. All “open” parenthetical elements are closed 
automatically at the end of an expression and preceding the + 
(store) or display conversion instructions. 

Note: If the name of a list, matrix, or vector is followed by an 
open parenthesis, it does not indicate implied multiplication. It 
ia used to access specific elements in the list, matrix, or vector. 

Negation Te enters negative mamber, use the negation function. Press 

(A) and then enter the number. On the TI-85, negation is in the 

fourth group in the EOS hierarchy. Functions in the first group, 

such as squaring, are evaluated before negation. For example, 

the reault of is & negative number, the result of -9* is -61. 

, parentheses to square a negative number: (-9). 

Note: Use the key for subtraction and the (Fj) key for 

negation. If you press [=] to enter a negative number, as in 97) 

[=] 7, ietewhs eee. If you press 9/6) 7 or Ga) A (A) PB, it 

ia interpreted as implied multiplication (9*-7 ar A*-B). 








Entering and Editing 





Thee 
Keys 


The Edit Keys 


The arrow keys in the upper right of the keyboard control the 
movement of the cursor, in normal entry, a keystroke types over the 
character or characters at the position of the cursor, Tho aired [de | 
(INS) heya delete or insert characters, 


(s) and (*) move the cursor within an expression. The cursor 
stopa when it reaches the beginning or end of the expression, 
(oe) 2) or fd) ©] moves the cursor to the beginning or end of the 
expression. 

Ta! and ) move the cursor between lines in the current 


‘expression on the Home screen. (4) on the top line of an 


gion on the Home screen moves the cursor to the 
bealetdiind: of tive excoceaniais) [if] da:the:betiem line sicventhia 
cursor to the end. 

If vou preas and hold » curaor-movement key, the cursor 
movement repeats until you release the key. 





af) [| Inserts characters at the underline cursor. 

Deletes the character at the cursor. 

* Ona Hine with text on the Home ecreen, 
cleara (blanks out) that line. 


® In an editor, clears (blanks out) the 
expression or value where the cursor is 
located: it does not store a gero, 

. Cini e blank fine oa the Home actean: clears 
everything on the Home screen, 


To end insertion, press (#9) [INS], a cursor-movement key, or 
(except in the program editor) (ites. 

You can prese and bold {04) to delete a long sequence of 
characters. 





1-10 Operating the TI-85 


Entering and Editing (Continued) 





You can enter the names of functions, instructions, variables, 
constants in one of several ways: 


* Type the characters of the name. 
* Press the key or select from a menu to copy the name to the 


® Select the name from the CATALOG. 


If you type the name, you must enter each character, including 
a space (the alpha character above (Fj) preceding the name and 
the space or open parenthesis after the namo, if required. If you 
select the name from the keyboard or a menu, all required 
characters are copied. 
arctan ne aafed-e-srpequersnane ron cbeqeetran os 
of functions and instructions (but not the names of 
variables and eonatenta® ‘For example, to calculate a log, you 
can press (00), type the letters | o g (followed by u apace), or type 
the lettera LO G Ubllowed by a spare): 
type the letters L O G (followed by a space), 
The TI-85 treats an expression as individual characters, 
svordless of whether a name was entered by typing each 
character or by copying the name from a key, menu, or selection 
screen, Names copied from a key, menu, or selection screan are 
copied as if the individual letters were typed. You can type over 
any character in the name. For example, if you press (5X), the 
characters sin followed by a space are displayed. if you then 
press (=) [1] (Ma) (a) GN, the function is changed to siGN. 
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Expressions and Instructions 





On the Tl-85, you can enter expressions, which return a value, in most 
ploces where a value is required. You enter instructions, which Initiate 
an ection, on the Home screen or in the program editor (Chapter 16). 





i 


Example of Entering 
an Expression 


Entering More than 
One Command on a 


interrupting a 


An expression is a complete sequence of numbers, variables, 
functions, and their arguments that evaluate to a single result. 
On the T1-85, you enter an expresaion in the same order that it 
normally ia written. For example, n"radlus* is an expression. 
Expressions can be used as commands on the Home screen to 
calculate a result, Expressions may be used in instructions to 
enter a value, In editors, expressions may be used to enter a 
value, 

An instruction is a command that initiates an action. For 
example, ClOrw ia an inatruction that clears any drawn 
olements from o graph. Instructions cannot be used in 
expressions. 

To create an expression, ee ade ane variables, and 
functions from the keyboard and from display menus. An 
expression ia completed when you press ENE), regardless of the 
cursor location. The entire expression is evaluated according to 
EOS (page 1-8), and the result ia displayed. 

Calculate 3.76-« (-7.9 + 75) + 2 log 45. 








3.76 (2) MH78e 7 
"4 WISi0 G2 Sey TaN Sire log 








| ion or expression on a line, 
separate them with a: For scaraoles 5—A:2—8:.A/6 [ever] 
displays 2.5. All the commands are stored tagether in Last Entry 
(page 1-14), 
While the busy indicator is displayed, indicating that a 
calculation or a graph is in progreas, you can press (BM) to stop 
the calculation. (There may be a delay.) Except in graphing, the 
break ERROR gereen is shown. 
® Togo to where tho interrupt occurred, select (GOTO, 
® To return to the Home screen, select (QUIT). 
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Last Answer 


When an expression is evalusted successfully from the Home screen 


(Last Answer). When you turn the T1-85 off, the value in Ans |s retained 
in memory. 





Using Last Answer = You can use tho variable Ans in moet places where tts data type 

in on Expresston is valid, Press (ig) [ANS] and the variable name Ans is copied to 
the cursor location. When the expression is evaluated, the TI-85 
uses the value of Ans in the calculation, 
Caleulnte the volume of a cube 1,5 feet on each side, and then 
calculate the volume in cubic inches. 





15[2)3 | 1.593 
| | 3.375 
(2s) 3 [i] IANS] 123 Ans 








You can uae the value Ana as the first entry im the next 
expression without entering the value again. On the blank line 
on the Home screon, enter the function; the T1-85 “types” the 
veritable name Ans followed by the function. 

Calculate the area of a crele of radius 5 inches. Then calculate 
the volume of a cylinder of height 3 inches and radius 5 inches. 

















Ans" 
7 235.618449019 
Storing Results To store a result, store Ans to a variable before you evaluate 
another expression, 
Ans—»VOLUME 
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Last Entry 





Wen you poss on the Home screen 6 aalute an expression o 
execute an instruction, the expression of instruction is stored In a 
special storage area called Laat Entry, which you can recall, When you 
turn the T-85 off, List Entry is retained in memory. 





Roexecuting the 








To recall Last Entry and edit it, presa [it] (ENTRY). The cursor is 
positioned at the end of the entry. Because the TI-85 updates 
the Last Entry storage area only when |G is pressed, you can 





recall the previous entry even if you have begun entering the 
next expression. However, when you recall Last Entry, it 





be? 
12 





47 


Ifthe previous entry contained more than one command 
separated with a colon (page 1-12), all the commands are 
recalled. You can recall all commands, edit any command, and 
then execute all commands, 


Using the equation A=ar, find by trial and error the radius of a 
cirele that covers 200 square inches, Use 4 as your first guess. 








6 (si) A Pe i 

eas oS a ee 
20108182083 

Cia) 5A: | 

a is) 7 a) iN) 95 7.95-A-nA* 


198.556509689 





NT NN 
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Example: Convergence of a Series 


Show that when Act, the series A" converges to A/(1-A) as N 
increases. You can use the TI-85 functions sum and seq (Chapter 3) te 
calculate a series. 





Procedure Calculate the series A™ for A = 1/2 at N= 1, 5, and 100, sum 
returns the gum of all elements in a list. seq generates a list; 
the form for seq is: 
seq(axpression, vanane. egin,end.incramant) 

Enter all expressions and instructions on the same command 
line £0 that you can recall, edit, and execute them, Store 1 to 
the variable NTH (for the nth element) and 1/2 to the variable A. 
Remember that function names are not case-sensitive, but 








variable names are. The remains in ALPHA-lock after 
[STO], even when you press 
1 GB) NT HG ion fl ES - 
1NTR: 1/24: SEO( RN, N 
»UNTH,1)-LIST:SUM LIST 
5 





NTH=100.. 

[ini] [ENTRY] 1 NTH: 1/2—.A:geq(AON,N 
i. ANTH,1)4LIST:sum LIST 
(ind) [=] 6 5—NTH:1/2—A:seq( ANN 


21.NTH,1)}4UST:sum LIST 





=) 96875 
(ag) tins} 00 ibs Rte einen 

A NTH,1 }3LIST-sum 

LIST 
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The TI-85 Menus 





To leave the keyboard uncluttered, the TI-85 uses display menus to 
access Many additional operations. The five keys immediately below 
the display are used to setect itame from menus. Specific manus are 
described in the appropriate chapters. 





On the TI-85 keyboard, the menu keys are [Fi), (Fel, (A) (A), and 


(AL The 2nd operations of the menu keys are (M1), [Mz], (Mal, [Ma], 
and [Ms]. Minin dans are ations above the five menu keys, 
Menu items can display on the bottom two lines (eeventh and 
eighth lines) of the display. Hf any text is displayed on o line 
where «a menu ia to be displayed, the text in the display scrolls 
up # lina, 

The appearance of a menu item generally helpa to identify what 


® The names of functions, which return-a value and ore valid 
within an expression, generally begin with a lowercase 
letter; for example, {Part or imag. 

® The names of instructions, which initiate an action from a 
command line, generally begin with « capital letter; for 
example, Shade or CiDrw. 

* Menu itema that access a lower-level menu or that perform 
immediate actions, generally are in all uppercase letters; for 
example, NUM or ZOUT. 
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Displaying Menus 





Displaying 
Additional Ibena in a 


Wf you select a menu item that displays another menu, the first menu 
may mowe to the seventh line; the new menu displays on the eighth lime. 


Many of the 2nd operations, such as MATRX, VECTR, CPLX, 
MATH, and LIST, access menus of characters or names of 
variables, functions, and instructions to copy to the cursor 

. When you press one of these keys, the eighth line of 
the display shows the menu items. For example, (at) |CPLX) 
labels the menu keya with complex number functions: 
The menu items may eccess lower-level menus. For example, if 
vou press [id} (MATH, the menu keve are labelled with the 
names of menue, each of which accesses a menu of math 
fumections: 
A tosh may-have up to fiften: caero items, bint only fveare 
displayed at one time. eat the right of the menu items 
indicates that there are more items in the menu. Presa } 





ot to 


label the menu keys with the next group of menu items. If you 
are on the final group, 8) displays the first group. For 
example, on the MATH NUM menu: 





In this guidebook, all items in a menu usually are shown at 
sign min maz prod 
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Selecting an them 
from the Menu on 
the Eighth Line 


The Menu on the 
Seventh Lire 


You can select an item from the manu on the eighth line or from the 


To select a menu ttem from the 


7 Se ee ee es 
location, typing over exiating characters (except in 
scat deni If not all characters in. aname can display, 
the came is truncated in the menu item, nk the Bh ane 








2 i thadtees toma ailibiie oiaeiRien sash ae lah Gaaukrow) 
the display changes as soon 04 you select the operation. The 
menus do not change. 

© Tf the item ts an action, such as SOLVE, the action occurs 
immediately, ‘The menus change if appropriate, 

® Ifthe item accesses another menu, the menu keys are 
labelled immediately with the new menu. 

In this guidebook, menu items shown enclosed by brackets (for 

example, (HYP) indicate that you mre to select that menu item. 

If you select a menu item that acceases another menu, the 

ment from the eighth-lins may move to the seventh line, and 

the name of the selected menu is highlighted. 

screen moves the MATH menu to the seventh line and displays 

the MATH NUM menu items in the eighth line, On the seventh 

line, NUM is highlighted. 
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Selecting from Menus (Continued) 





“Exiting” o Menu 


An exception occurs if you are in a full-screen editor, such as 
the program or matrix editor. In this case, the editor menu 
remains on the seventh line for convenience. 





If a menu is displayed on the seventh line, you can select an 
item from it in one of the following ways: 


Prese (i@] and then press the menu key, [Mtl,... , (M51, that 
corresponds to the item that you want. For example (a) [Mol 
on the sereen above would copy y to the cursor location. 


Prone Ed, which causes the menu bo the seventh Line bo 
1 the eighth line, Then press the menu key 

ta... itl thatconreemoada to tie item: thet you want. 

For example [507] (M4) on the screen above would delete 





Ifa menu is displayed on the seventh line. that menu 
av ei tee eee ee eapeay ree 





Ifa menu is displayed only on the eighth line, you are 
returned to the Home acreen., 
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Moving around the TI-85 








Moving to a Many of the keys on the TI-85 access applications with 
Full-Screen Editor full-screen editora where you enter expressions as you do on the 
Home sereen. The full-screen editors are: 


CONS EDIT POLY GRAPH yix)= 

LIST EDIT SOLVER GRAPH 1(q9)= 

MATAX EDIT SIMULT _ GRAPH Efii= 

VECTR EDIT MATH INTER GRAPH O[t}- 

STAT BOIT STAT FCST GAAPH RANGE 
PAGM EDIT GRAPHEDOM ZPAGT 
When vou select one of these: 


* You “leave” the Home sersen or the application in which you 
are working, and the approprinte editor displays. 
® Any existing menu lines are cleared. The editor menu, if 
any, displays on the eighth lime. 
Working on a When you are working on a full-screen editor and press a key 
Full-Screen Editor that displays a menu: 
® “The editor remains unchanged. 


® ‘The editor menu moves to the seventh line (if it is not 

already there), and the selected menu displays on the 
1 line. You still can access editing operations (such aa 
INSr) or instructions (such as SOLVE) with the [iw key. 
Leaving an Editor To leave an editor 

® = Prese (d} (QUT! to return to the Home screen. 

® Press (Eol) one or more times to return to the previous menu, 
display, or the Home ecreen. 


® Press the appropriate keys to move to another application, 
such as (id) [SOLVER 
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Moving around the TI-85 (Continued) 





Correcting an Error 
on the Prompt Line 


Returning to the 


® The current display is replaced, but you have not "left" the 
application oe 





On ea6 Sees: 
nod mexiuedoa sae oak: 

Sometimes vou will be prompted for a value or variable name 
on the prompt line, the line above the menuis) 














t soa Dp le epeincuan tiga line. Press GE) on a 
Sead paraeal tinal fe dour Gin pramiot toe return the cursor to 
the editor or graph. 


When an error occurs of the prompt line, ERA nn is displayed 


at the right of the lina: It1s-not necessary to clear the-error 
age to edit the entry. To clear the error and the entry, 





To return to the Home screen from any other screen, press [id] 
[Qurrl. 


You also can press (50) one or more times until the Home ecreen 
is displayed. 


The CATALOG 


You can use the CATALOG to copy the name of an instruction or a 
function to the cursor localion in an expression that you are editing. 
These include the tunctions and Scarcicticca toms thn baationrd weed 
from menus, 


The CATALOG When you press (im) ICATALOG!, the CATALOG screen 
Selection Screan tonperertyreplesns the manenion cb es see Weng 





the name of funetiond and natructins are dieplayed in 
order. Names that do not begin with an alphabetic 

character (auch ae + or *Bin) follow Z An arrow at the left of 

the name indicates the selection cursor. To move around the list: 


. Press a letter to move quickly to names beginning with that 
letter. (Tine ke board ja aot in ALP ASUK) Uppercase and 


. MR OO 2S es 
ramen ops sesrpectepeai snes 

® Use (PAGE!) and (PAGE?) to move to the next page of numes. 

. Casi] sd CE tnustemn oes aoe ue te tt 


CopyingaNameto = Preaa [Be to select the name to copy. The CATALOG selection 
an Expression screen disappears and the name is copied to the cursor location. 
Leaving the To leave the CATALOG without making a selection: 


4) to return to the application in which you 

















* Press [ia] [QUIT] to return to the Hame Screen. 


The CUSTOM Menu 


The CUSTOM menu has fifteen items. You can copy the names of | to 
fifteen functions or instructions trom the CATALOG to the CU 
menu. This provides easy access to those you use most frequently. 








of a Function or CATALOG to the CUSTOM menu. 
CUSTOM Menu the name you want to copy to the CUSTOM menu. 
2. Select (CUSTM). The menu keys are labelled with the firat 
five items of the CUSTOM menu (which may be blank). To 
display the other menu items, press je). 





4. When the menu item to which you want to copy the name is 
displayed, press that menu key, The name is copied to the 
CUSTOM menu, replacing any name that might be there. 
The CUSTOM menu remains. 

Biankingouta =» To blank out (clear) a menu item in the CUSTOM menu: 
CUSTOM Mera Entry 3. Press [Ba] [CATALOG 

2, Select GLANK). The menu keys are labelled with the first 
five items of the CUSTOM menu. Press [ee 
the menu. 

3. When the menu item that you want to clear ia displayed, 
press thal menu key. The item is cleared. The CUSTOM 
menu remains. 

Using a CUSTOM To copy a function or instruction from the CUSTOM menu to 
Expression the appropriate menu key. 
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Setting Modes 

a 
Modes control how numbers and graphs are diapiayed and interpreted. 
MODE settings are retained by the Constant Memory™ feature when 
the T-85 is turned off. All numbers, including elements of matrices, 
vectors, and lists, are displayed according to the current MODE 
settings 





Checking MODE Press [it] (MODE! to display the MODE settings. The current 
Settings aettings are highlighted. The specific MODE settings are 
described on the following pages. 














Secs Tipe-of diteieriiaton 
Changing MODE 1. Use (9 or (2) to move the cursor to the line of the setting 
Setlings that you want to change. The setting that the cursor is on 
9 Usel®] or (=) to move the cursor to the setting that you 
went 
3. Press EW 





Leaving the MODE Wines tue WOE suieieuas avo an-onn want nies leave the 
Selection Screen MODE selection screen in one of the following ways: 


® Press the appropriate keys to go to an application. 
® Press (ia) (QUIT, [), or GEM) to return to the Home screen. 


Setting Modes (Continued) 





Frosting pr. Fieed 


Notation formate affect only how a numeric result ia displayed 
on the Home sereen. Numeric resulta can display with up to 12 
digits and a three-digit exponent, You can enter a number in 
Normal display format is the way in which we usually express 
numbers, with digits to the left and right of the decimal, aa in 
12H45.67, 
Sei (scientific) notation expresses numbers in two parts. The 
significant digits display with one digit to the left of the 
decimal. The appropriate power of 10 displays to the right of €, 
gain 1.254567e4, 


Eng (engineering) notation is aimilar to scientific netation. 
However, the number may have one, two, or three digits before 
the decimal, and the pewer-of-10 exponent ia a multiple of 
three, as in 12.3456769, 

Note: If you select normal display format, but the result cannot 
display in 12 digita or the absolute value is less than .001, the 
TI-85 changes to scientific notation for that result only, 
Decimal settings affect only how o result is displayed on the 
Home screen. They apply to all three notation display formata. 
You can enter a number in any format, 

Front (loaning, Cecimal il setting displays up to 12 digits, plus the 
sign and decimal. 

Fa Iason cata 
(0 te 11) to the right of the decimal. Place the cursor on the 
number of decimal digits vou want and proeas [eiEy, 





Setting Modes (Continued) 





Rediang or Degrees 
Angle Setting 


Rectangular or Polar 


Angle settings control how the T-Sh interprets angle 

in trig functions, polarn/rectangular conversions, 
docile polar numbers, and 2-element and 3-element 
cylindrical or apherical vectors. 
Radian setting interprets the arguments as radians. Results 
display in radians. 
Degree actting interprets the arguments as degrees. Resulta 
display in en : 


Compiler mimiber init affects only how a complex result is 

displayed. You can enter a complex number in either format. 

RectC (rectangular complex) number format displays the result 

in the format, (real,imag), 

PolarC (polar complex) number format displays the result in 

the format (magnitude « angle), 

Func (function) graphing plots functions where y ie expressed in 

terms Of x (Chapter 4), 

Pol (polar) graphing plote functions where fis expressed in 

terms of 6 (Chapter 6), 

Param (parametric) graphing plots relations where x and y are 
each expressed in terms of t (Chapter 6), 

DifEq (differential equation) graphing plots differential 

equations (Chapter 7). 
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Setting Modes (Continued) 





Number base format controls how an entered number ia 
interpreted, unlesa another base is specified (Chapter 10), and 
how results are displayed. Nondecimal modes are valid only on 
the Home screen and in programe. Nondecimal modes are not 
valid for some functions, 

In Dec (decimal) number base, numbers are interpreted and 
displayed as decimal (base 10), 

In Bin (binary) number base, numbers are interpreted as binary 
(hase 2). Results display with the b suffix: 

In Oct (octal) number hase, numbers are interpreted as octal 
(base 8). Results display with the o suffix. 

In Hex (hexadecimal) number base, numbers are interpreted as 
hexadecimal (base 16). Results display with the h suffix. 

Vector coordinate format affects only how a 2-element or 
S-element vector result is displayed. You can enter a vector in 
any format. Both cylindrical and spherical vector formats 
diaplay 2-element vectors in polar format. 

Rect (rectangular vector) coordinate format displays results in 
the format [x y) for 2-clement or [x ¥ 2 for 3-element vectors. 
Cyl¥ (cylindrical vector) coordinate format displays resulta in 
the format [r.26) for 2-clement or [r.46 z) for 3-element vectors, 
SphereV (spherical yector) coordinate format displays resulte in 
the format [7] for 2-element or [r.0.“6) for 3-element vectors. 
For example, ifthe MODE ia CylV and Radian, [1,2,3) returns 
[2.-2360679775 ang!l.10714871779 3] 
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Setting Modes (Continued) 





Diferontiation Type 


Differentiation is used in the instruction TanLn, function are, 
and interactive graphing activities dy/dx, ded, dy/dt, dx/dt, 
AAG, TANLN. and INFLC. You can select the type of 
differentiation to use. 
dxDert (exact differentiation) wees derl (Chapter 4) to 
differentiate exactly and calculate the value for each funetion in 
an expression. It is more accurate than daNDer, but more 
restrictive, in that anly certain functions are valid in the 
expression. 
duNDer (numeric differentiation) uses nDer to differentiate 
numerically and calculate the value for an expression. It is less 
accurate than dxDert, but lees restrictive in the functions that 
are valid in the expression. The variable 6 applies (Chapter 3). 
To set a MODE on the Home screen or in o program, enter the 
name of the MODE as an instruction. For example, Fune or 
Float. The form for fixed decimal setting is Fix n. You con select 
the name in the program editor from an interactive selection 
screen (Chapter 16), 
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Error Conditions 








The TI-85 detects any errors at the time it evaluates an expression, 
executes an instruction, plots a graph, or stores a value. Calculations 
stop and an error message with a menu displays immediately, Error 
codes and conditions are described in detail in Appendix B. 


Diagnosing anError § If the TI-85 detects an error, it displays the ERROR screen. An 


Correcting an Error 





The error message on the top line indicates a two-digit error 

number and the type of error, The menu keys are labelled with 

appropriate actions. 

®* Ifyou select GOTO), the cursor is at the location where the 
error waa detected. 

Note: If the error waa detected in the contents of an equation 

variable, this option creates the appropriate assignment 

statement on the Home screen (page 2-9). -ngaed maxes saps 

end press MEH, (Errore arising from program co: : | 

be corrected in the program.) 


© If you select (QUIT) or press (id) [QUITI, (ET), or Guba 
return to the Home acreen., 
1. Note the number and type of the error. 


2 Seeck Far) iF tit option ia available, and look at the 
scially at.the location of the cursor, for 











to Appendix B and read the information about the error 
Mmrssage. 
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Chapter 2: 


Entering and Using Data 





Chapter Contents 


This chapter describes the types of data used by the T}-85 and how to 
enter and use them. More detailed descriptions of the data types and 
particular operations relating to them are in the appropriate chapters. 


2 gh eee a 


Entering and Using Numbers ......, 
WEE yn ea he et aU al qual 


a a a ss + @ 8 -@ 


. - (s. 2.2 & 4 


Storing Values to Variables ........-0ceee5 


Using Variable Values . 


The VARS (Variahles)Menu.......-. 


Accessing Variable Names . . eer 
Equation Variables... bo ew 
Recalling Variable Contents 


ci 


Constanta, Programs, Grapha, and Pictures 


Entering and Using Data 


a a = a ® rs) a a 


2-9 
2-10 
2-11 
2-12 


2-1 


Data Types 











Cate Types 


Data Types 























On the 7-86, you can enter and use several types of dat, including 
| numbers, eee 





rise. ee 


Numbers 


Real or complex | 71.35 
(-2,0) 
cis (-2,0) 
Matrices (1,213, 41) 
Real or complex al 
at [3.4]| 
— Real or complex Hes 
Lists (1,2,3,4) 
Real or complex (129.4) 
Characters HELLO 
| Expresziona Done 
Constanta 
__Heal pr: complex 6.022196736«23 


Any of theee data types can be stored to and recalled from 
memory with a user-aseigned variable name. 
The MODE settings may control the entry and/or display format 
of a particular type of data (pages 1-24 to 1-27). 
You can enter numbers, matrices, vectors, lists, and strings in 
an expression directly, or you can enter the name of a variable 
or constant to refer to values in memory. 
You also can use editors to define or edit matrices, vectors, lists, 
opens and constants. 

pare defined and edited using an editor (Chapter 16), 
Graph databases and pictures are stored and recalled using 
apecific instructions (Chapter 4), 
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Entering and Using Numbers 


Numbers on the ThH65 can be real or complex. You can enter a number 
in normal or scientific notation of In decimal, binary, octal, or 
hexadecimal base (Chapter 10). The MODE setiings may control the 
entry and/or display format. 





Real numbers are displayed using the notation format, decimal 

eetting, and number base setting specified hy the MODE 

settings, You can enter a real number in any of these formats, 

with up to 14 digits and a three-digit decimal exponent. 

Lise the key to enter the exponent (power of 10) in acientific 

OF engineering notation, 

1, Ifthe number is negative, press (F]), and then type the 
portion of the number that precedes the exponent. 

2. Press {Ein the expression indicates the exponent. 

3. Ifthe exponent is negative, press [Fj], and then type the 
exponent, which can be wp to three decimal digits. 

For example, (1,2}-(-3,1) returns (-2,3) and (1.22)*3 returns 

(-1.29644050064,2.72769228046) in Radian MODE 
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Variables 





A verioble ls an 


Values can be stored to and recalled from memory with variable names. 
me that refers to @ location In memory where the value 
is stored. in an expression, the variable name represents the value. 








Syetem Variables 























A variable can represent a number, a matrix, a vector, a list, a 
string, an equation, a program, a graph database, or a picture. 
Variable names in the TI-85 can be wp to eight characters long. 
They must begin with a letter (including Greek and 
international letters, and special ch eaves A You 
can use letters, numbers, hex numbers, Gre 
ternational | . 








® WNames of instructions 


Note: All variable and data type names are case-sensitive; the 
nomes AREA and area refer to different variables. The names 
of functions and instructions ore not case-sensitive; the function 
nomes SIN and sin both refer to the same function and are not 
valid aa Variable names, 

In addition to user-aesigned variable names, there are some 
system Variables that are used by the T1-85, Moat of these 
variables are related to specific applications and are described 
in the appropriate chapters. These names are case-sensitive, 
the variable names ¥Min and AMIN refer to different variables. 
You can use system Variables in expressions. You can store to 
some, but not all of them. Restrictions on the use of system 
variables are described in Appendix A. 
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Storing Values to Variables 
Values and strings are stored to variables using the (7! key. You can 
enter the value as an oxpresaion. I is evaluated when you press (EER), 
and the result Is stored in the variable. For information about storing 
unevaluated oxpressions In variables, see page 2-9. 











Storing a Valuetos 1. Ona blank line on the Home screen or in the program 
Variable with STO editor, enter the value to store. This value can be a real or 
complex number, matrix, vector, list, or string, or an 
expression that evaluates to one of these types. 
2 Prees the (tr) key. The instruction > is copied to the 
cursor location. 
3, Enter the nome of the variable to which to store the value. 


Note: After you press (A), the TI-85 keyboard is set in 

ALPHA-lock (uppercase alphabetical entry). To enter digits in 

the name, press (AM) to cancel ALPHA-lock To enter lowercase 

letters, press [i] 

; ‘(EER tecnermplace the instruction. If you entered an 
exiadesian. 1 & evaviinted Dative tia value is stored to the 









variable. 
Example Add 10 to 25 and store the result in the variable TEMP. Then 
divide 75 by the result (TEMP). 
Enter expression 10 (+) 25 10+25 
Store value in TEMP fo) TEMP 10+25-TEMP 
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Using Variable Values 
Onee you have stored a value to 4 variable, you can use the variable 
name to recall the value. Simply enter the name of the variable in an 





Using a Variable Generally, you can use a variable aa any element in an 

in an Expression xpression where its data type is valid. When the expression is 
evalunted, the current value of that variable is used. There are 
three ways to enter the name of a variable in an expression: 


® Type the characters of the name. Variable names are 
CHse-5eneilive. 
® Use a VARS selection screen to copy the variable name to 
the cursor location (pages 2-7 and 2-8). 
* Wnse the LIST NAME, MATAX NAME, VECTR NAME, CONS 
USER, or CONS BLTIN menu to copy the name of a: matrix, 
vector, or constant to the cursor location. 
Note: If not all characters in a name can display in the menu 
item, the name is truncated in the menu, but the entire name is 
copied to the cursor location. 
Displaying the Value ‘You can display variable contents in three ways. 
of a Variable 
ae . Enter the variable name on a blank line on the Home 
Press (Mer, The value is displayed in the current 








® Use the ACL (recall) feature (page 2-10) to display the 
unevaluated contents of the variable on a blank line on the 
Home screen. [f the contents are an expression or equation, 
you Can press (ESTER to ovaluate the expression. 


* View the contents in an editor (for lists, see (hapter 12; for 
matnices and vectors, see Chapter 13). 
Copyinga Variable §= To copy the contents of any variable to another vaniable, use the 
[a] key, For example, VAR1-—+VAR2 copies VARI to VARZ. 


Beletinga Variable §=— Variables are deleted from memory through the memory 
management menu (Chapter 14), 


The VARS (Variables) Menu 


(i) (VARS accesses the names of variabies for use in expressions. 
Variables are classified by the contents stored to the variable name, 
Press KE to move around the manu. 





The VARS Menu 


When you presa [ie] (VARS), the menu keys are labelled with the 
first five items of the variables menu. 


MATAX STANG EQU CONS PRGM 
GOB PIC STAT RANGE 


When you select an item from the VARS menu, the VARIABLES 
selection screen is displayed. 





















ALL |) Names of all variables and named items. 

REAL Names of real number variables. 

LIST Names of list variables. 

MATAX Namesof matrixvariables, 

STANG Names of atring variables. 

EQU Names of equation variables, including current 
yn, im, xtn, yin, and Q'n equations. 

CONS Names of user-defined constants. 

PRGM Names of programe. : 

GDB ul Names of graph databases, 

PIC Names of picture images, 

STAT Names of statistics variables. 

RANGE Names of RANGE variables. 
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Accessing Variable Names 


You can copy the name of 4 variable from the VARIABLES selection 





Copyings Variable §=61. Presa (i) (VARS! to display the VARS menu. The 


Name to an VARIABLES screen temporarily replaces the acreen on 
Expression which you are working. 
2, Select the data type. (ALL displays variable names of all 





3, The names are displayed in alphabetical order (uppercase, 
then lowercase, then special characters). An arrow at the 
left indicates the selection cursor. The data type is shown at 
the right. (Constante and some system variables with no 
current value do not show a type.) To move around the list: 

® Press a letter to move quickly to names beginning with that 
letter. (The keyboard is set in ALPHA-lock: press (a) [aiphal 
to change to alpha-lock.} 

* Use (PAGE!) and (PAGE? to move to the next page of names. 

* Use [¥) and [4] to move down and up the list. 


4. Presa Bt) to select the name the cursor is on. The 
VARIABLES selection screen disappears and the name is 


eopied to the cursor location. 
Leaving the To leave this screen without making a seloction: 
VARIABLES Soreen  .._ Preas (Sil) or GEN to return to the appli¢ation in which you 





® Press [i] [QUIT] to display the Home Screen. 


Equation Variables 


You can store an unevaluated expresaton or a series of characters from 
the Home screen or a program to Ihe equation data type. You can recall 
ee or characters to the cursor location at a 

aber time. 





Storing an 
an Equation Variable 


An equation isa variable data type that contains an 
unevaluated expression or series of characters. In addition to 
user-defined equation variables, several editors store to 
equation variables; for eanmple, the graphing on (yt, y2, 
ri, etc.), the SOLVER eqn, and the STAT RegEgq,. The 

expression in an equation variable can include an equal sign; 
therefore, it can be a mathematical equation. For example, an 
equation data type may contain A+B, A=B+C, or CiDrw, 


If an equation variable contains an instruction (for example, 
CiDrw), you can recall the contents to the cursor location and 
then execute the instruction, but you cannot enter the name of 
the equation variable on a line by itself as a command to 
execute, 

The asaignment instruction, entered with the MAW |=] key, — 
Se ers eta Gaetlhs an ecpnkinees wacteble (The 
atore instruction, entered with the [0] key, evaluates the 
expression when the instruction is executed and stores the 
value.) 
aE ee, SMe eTuITe 

‘eabl maciin 
eine The TL85 stores the unevaluated expression to 
the variable. 

For example, EQ1=A+B-7, stores the expression A+B-7 in the 
variable EQ1 and EQ2=A=B+C stores A=B+C in the variable 














it using an assignment instruction are not 
ertnned. Therefore, any errors in the expression are not 
detected when the assignment is performed. 

When an error, such as a syntax error, is encountered within an 
equation or equation variable and you select (GOTO), the Home 
screen is diaplayed with the appropriate assignment instruction 

for you to edit. 


Recalling Variable Contents 


The ACL (recall) feature copies the contents of « variable to the cursor 
Fo-cation. 1 he umefil tor equation variables that have had expressione 
stored to them with assignment instructions and to display the values 





of variables before evaluation. 
Contents of a prompt line and the keyboard ia-set in ALPHA-ook, 
Variable 2. Enter the name of the variable by typing it or by selecting it 


from: menu (but not the VARS selection screen), 


4. Press Bie], The contents of the variable are inserted at the 
savor Ineation, setiaiher ha aotertakee lista insert mode or 
TCL. 


* Ifthe contents were stored with the (APA) [=} key, the 
contents are recalled exactly as entered. 





vilad: is elements: ofthe casita recalled ac 

to the current modes, but in an entry format. For. 

example, the keystrokes (89) [2 (x) (Sa) A ENTER [ea , 

EWER) recolla the the characters $.14:if the MODE t Fix 2. 
Aftey you use RCL to'capy the contenta ofa variable to the 
cursor location, you can edit the characters in the display. 
You cannot recall « program, graph database, or picture onto 
the Home acreen. 

Clearing Recall If there are charecters in the prompt following Rel, GE clears 
(blanks out) the prompt entry. 
If the prompt entry is blank, (254) cancela ACL and returns the 
cursor to the Home screen or the edi 

Recalling You ‘ean recall tha shntonts OF anotiier program to the cursor 

a Program location in the program editor, This copies (inserts) all of the 
commands, which you then can edit (Chapter 16), You cannot 
recall a program onto the Home screen. 
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Variable Examples 


S acedauieiin-abeue sie cvarabie, now te retewe and the resuit, 
These examples use Fix 2 display MODE. 

















Store instruction +) 3 (he) A 203A 
in memory, 
A containa 23 
Assignment instruction. B=7 
in memory, 
B contains 7 
C=4+A 
Hone 
in Memory, 
C contains 4+A 
Use value of contents 3(+) ew) A aia 
of A (23) (ewe 43 
Recall contents of4 A (23) 3 | 
into expression according [Rc A 323.00 
to MODE settings ENTE 13 









OO Oe IZ iT 


Use value of contents 


Recall contents of BIT). 


Use value of contents 
de € (4429) 
Recall contents of c [del 
into expression 





_ 23:75 
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Constants, Programs, Graphs, and Pictures phi 


MEMOS Eo 
and pictures) and recall them fram memory by name. 





‘ 


1 
' 


The TI-85 has several built-in constants. In addition, you can 
create user-defined constants (Chapter 4). 


You create and edit user-defined constants only through the 
CONSTANT editor, Constant names are case-sensitive; CONSTI 
and const] refer to different constants. They can be used in 

A program is o series of commands that can be executed, 
Programs are described in Chapter 16. 


You store and recall programs by name in the program editor. 
Program names are not valid in expressions, The names are 
case-sensitive; PROG? and prog! refer to different programa. 
A graph database is all of the elements that define a particular 
graph. The graph can be recreated from these elements 
(Chapter 4). 

You can store and recall a graph database by name. Graph 
database names are not valid in expressions. The names are 
case-sensitive, GRAPH and graph! refer to different graphs. 


A picture is an image of the current graph display ata 
particular time (Chapter 4), 

You can store and recall a picture by name, Picture names are 
not valid in expressions. The names are case-sensitive, PIC1 
and pict refer to different pictures, 


You cannot store to a variable name if that name is currently 
used for a named item, such as a constant, program, graph 
database, or picture. This prevents one of these data types from 
being overwritten. Before you can wse the name as a variable, 
you must delete the named item through the memory 
management menu (Chapter 18). 





Chapter 3: Math, Calculus, and Test Operations 
The chapter dances the math seleulun. aad relational functions and 
instructions that are avaliable on the TI-85 from the keyboard, MA 
menu, CALC menu, and TEST menu. 

Chapter Contents Keyboard Math Functions ...-..-.--.42-2 3+) a-2 
The MATH Menu . Sag edgar Pata ieeeath te kde bee 
The NUM(Number)Menu ...-.......-..0-- a4 
The PROB (Probability) Menu... . ee | 
The ANGLE Menu ....., aCe +e eae ie acho a eta ce ee 
The HYP (Hyperbolic) Menu... ... . Se eek eae ae 
The MISC (Miscellaneous) Menu... .. 2... 6.4.05 a-0 
The INTER (Inte lation) Feature .........00. 3-11 
The CALC i¢ ie) AT ee a= 12 
The TOLER (Tolerance) Settings... 0... eae LT 
The TEST (Relational) Menu... .. 2.6 ste eee 3-18 
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Keyboard Math Functions 





The most shot ortenehty uses inath tenndicnn dencin’ttie tneybonrst The 
plasbimatt of Wes bruumntiti:chasth fonction fa'deecribed + Appendls 
A. These examples assure that the default MODE settings are bn effect. 




















axe 75-12x2 ?s(}12m2 75-12°2 
BEA 51 
Powers 67+2° G2.D45 
—= 68 
= ¥ 16 4 16 
4 
x! Lid ay 
ao 
Negation -24-6 «24-5 
7 
sin, O06, tan sin & sin 1 
sin”', cos, tarr’ 0 
log, In In 1 in 4 
7 0 
1, @ e” eo 
4 
Notes about Arguments may be real or complex values. These functions are 
Keyboard Math valid alao for lists, They return a list of results calculated on an 
Functions element-by-element basis. If two lists are used in the same 


expression, they must be the same length. 
sin-', cos-', and tan-' are the inverse trig functions, arcain, 
arceos, and arctan, 
x=", the multiplicative inverse, is the equivalent of the 

P| Pi is stored as a constant in the TI-85. Press {i) [=] and the 
aymbel «is copied to the cursor location; the number 
3.1415926535498 is used internally in calculations. 


The MATH Menu 





The MATH menu accesses additional mathematical functions and 
fentures that are not on the keyboard, Press AL lo move around the 
wer. 


When you press [ia] (MATH), the menu keys are labelled with the 





MATH menu. 
NUM PROG ANGLE HY¥P Mat 
paren 
tern Accesses OF ittiertt 
PLO Menu of number functions (page a4). 
round |Part “fPart int abs 
| sign min mae moc 
PROB Menu of probability functions (page 3-6), 
| nPr nCr rand 
ANGLE Menu of angle functions (page 3-7). 
r -OMS 
HYP Menu of gee soptiepa [ page 3-8), 
aot sinh’ cosh’ 
Misc Menu of miscellaneous mathematical functions 
and instructions (page 3-9). | 
sum prod aq bom ged 
-Frac =% pEval my 
INTER _ Interpolation editor (page 9-11). 
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The NUM (Number) Menu 





The MATH NUM 


Tha [Part Function 


The int Function 


tem from the menu, the name is copied to the cursor location, Press 
MODE settings are in effect. 


When you select (NUM) from the MATH menu, the menu keys are 
labelled with the first five iteme of the number menu. 


sign min max erin 
The functions that are valid for liste return @ list of results 
calculated on an element-by-clement bata. 


round returns a number or numbers rounded to a specified 
umber of decimal places or digits. The first argument is the 
real or complex number, list, matrix, or vector to round. The 
second argument (optional) is the number of decimal places (0 
to 11) to round to. If there is no second argument, the number iz 
rounded to twelve digits, The parentheses are required. 
round(vaiue #decimals ) or round(value ) 

iPart (integer part) returns the integer part or parts of a real or 
complex number, or of each element of a list, matrix, or vector. 
For example, |Part -23.45 returns -23. 

{Part (fractional part) returns the fractional part or parts of a 
real or complex number, or of each element of a list, matrix, or 


For example, fPart -23.45 returna -.45, 
int (greatest integer) returns the largest integer less than or 


equal toa real number, each element of a complex number, or 
each element of a list, mabrix, or vector. The result ja the same 
aa iPart for nonnegative numbers and negative integers, but one 
integer less than IPart for negative noninteger numbers. 

For example, Int -23.45 returns -24. 
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The NUM (Number) Menu (Continued) 





abs (absolute value) returns the absolute value of a real 
number or the magnitude (modulus), J [rer + imag’), of a 
complex number or of each element of a list, matrix, or vector. 
For example, abs -23.45 returns 23.45. 

sign returns | for a positive real number, 6 for 0, or -1 for a 
negative real number or for each element of a real list. 

For example, sign 23.45 returns -1. 

min (minimum Value) returns the smaller of two real or 
complex numbers or the smallest element in a real or complex 
list. If two lists are compared, the result is a liat of the amaller 
of each pair of elements. If the argument is complex, the 
comparison is based on magnitude (modulus). The parentheses 
are required. 

min(list ), min(value Valua ), or minilist list ) 

For example, min(3,-5) returns -5, min((1,3,-5)) returns -5, and 
ming{1,2,3},(3,2,1)) returna {1 2 1). 

max (maximum value) returns the largest element in a real or 
complex list or the larger of two real or complex numbers. If two 
lists are compared, re nay ere Cr ech pele 
of elements. If the argument is complex, the compariaon is 
based on magnitude (modulus). The parentheses are required. 
maxilist ), max(value ,valuve ), or maxilist ,lisi ) 

mod (modulus) returna the modulo value of the first (real) 
argument with respect to the second (real) argument (the 


modulus), 


mod(value modulus ) 
For example, mod(23.45,10) returns 3.45, 


The PROB (Probability) Menu 





Function 


The nPr Function 


The n€r Function 


The MATH PAROS menu displays probability functions, When you select 
an item from the menu, the name is copied to the cursor location, 
These examples assume that the detaull MODE settings are in effect. 


When you select (PRO from the MATH menu, the menu keys 

1 nPr nce roared 

| (factorial) returns the factorial of a positive integer between 0 

and 449, 

For example, 6! returns 720, 

elecocnstscn permutations) returns the number of 

permutations of p items taken rota Hise fie abeceeaeiie ene 
nonnegative integers. 

uae number 

For example, 5 nPr 2 returns 20. 

n€r (number of combinations) returns the number of 

combinations of n items taken rat a time. The arguments muet 

be nonnegative integers. 

ame Cr number 

For example, § n€r 2 returns 10. 

rand (random number) generates and returns a random 

number greater than 0 and legs than 1. To control a random 

number sequence, first store an integer seed value in rand; for 


example, O— rand. Ifyou store 0 to rand, the Tl-85 uses the 
factory-aet send value, When you reset the TI-85, rand is set to 








The ANGLE Menu 





The Function 


The «DMS. 


‘The MATH ANGLE mend dleplays angle indicators and instructions, 
When you select an item from the menu, the name is copled to the 


When you select ANGLE from the MATH menu, the menu keys 
are labelled a the angle menu. 
7 - OMS 
* (degree) lete you designate the real number argument aa 
pence regardless of the current angle MODE setting. The 
rument may be a real list. 





. (radian) lets you designate the real number argument aa 
radian, regardless of the current angle MODE setting. The 
argument may be a real list. 

angle * 

Notation 


The * (minute) entry notation is used to enter numbers in DMS 
format. Degrees (< 999,999), minutes (< 60), and seconds (< 60, 
may have decimal places) must be entered as numbers, not as 
variable names or expressions. 

dagress "minutes ‘secords ' 

For example, enter §4°32°90' for 54 degrees, 32 minutes, 30 
aeconds. The MODE setting must be Degree for the TI-55 to 
interpret this entry as degrees, minutes, and seconds (in 
Radian MODE , enter 54°32"30" |. 

- OMS (display as degree/minute’second) displays the (real) 
result in degree, minute, second format, The MODE setting 
must be Degree for the TI-85 to interpret the result os degrees, 
minutes, and seconds. [t ia valid only at the end of a command, 
result DMS 





The HYP (Hyperbolic) Menu 





The MATH HYP menu displays hyperbolic functions. When you select 
an item trom the menu, the name is copied to the cursor location. Press 
ete move around the menu. 





The MATH HYP Menu When you select (HYP from the MATH menu, the menu keys are 


The sinh, cosh, and 
tanh Functions 


The sinh”, cosh", 
and tanh ' Functions 


labelled with the first five items of the hyperbolic menu. 
sinh | cosh tanh sinh’ cosh" 





argumenta may be real or eet Sains 

sinh value 

These functions are valid for lists. They return a list of reaults 
calculated on an eloment-by-element basis. 

sinh’, cosh, and tanh’! are the hyperbolic arcein, hyperbolic 
Artcos, and hyperbolic arctan, respectively, The arguments may 
be real or complex dirs, 

sinh” value 

These functions are valid for lists, returning a list of results 
calculated on an element-by-element basis. 
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The MISC (Miscellaneous) Menu 





The prod Function 


Sums and Products 
of Nurmeric 


The MATH MISC menu displays miscollansous mathematical functions. 
When you setect an item from the manu, the name ls copied to the 


When you select (MISC) from the MATH menu, the meno keys 
are labelled with the first five items of the mathematical menu. 


=Frac i pEval oy eval 


SUM (summation) returns the gum of the elements of a real or 
complex Liat. 

For example, sum {1,2,4,8} returns 15. 

prod (product) returns the product of the elementa of a real or 
For example, prod {1,2,4,8) returns 64. 

609 (sequence) returns a real list, in which each element ia the 
value of the expression, evaluated at increments for the 
specified variable from the beginning value to the ending value, 
The increment can be negative. seq is not valid in the 
#Xpression. 

seq(expression ,varatle_name ,bagin ,end increment ) 

For example, seq(N?,N,1,11,3) returns {1 16 49 100). 

You can combine sum or prod with seq to obtain: 


upper upper 
3 expression(x) []  expression(x) 
x=lower x=lower 


For example, to evaluate T 25! from jel to 4, enter eum 
seq(2-(j-1),,1,4,1), which returns 15. 

lem (least common multiple) returns the least common multiple 
of two nonnegative integers. 

lom(value value ) 





The MISC (Miscellaneous) Menu (Continued) 





The god Functlon ged (greatest common divisor) returns the greatest common 
divisor of two nonnegative integers. 


god(value value ) 
The «Frac » Frac (display as fraction) displays a result as the rational 
instruction equivalent. The argument can be a real or complex number, 


list, matrix, or vector, [fit cannot be simplified, the decimal 
equivalent is returned. *Frac is valid only at the end of a 
command. 
resullFrac 
For example, V/342/7 & Frac returns 14/21. 

The % Function % (percent) returns the percent (divides the argument by 100) 
of a real number, 
value % 
For example, 5% "200 returna 10, 

The pEval Function = pEval (polynomial evaluation) returns the value of a polynomial 
for a given x. The first argument is a real or complex list of the 


coefficients. The second argument ie the real or complex value 
of x. 
pEval(iisi ,vaiue ) 
For example, pEval((2,2,3),5) returns 63, the value of 2x*+2%+4 
at Med, 

The "| Function *J” (root) returns the real or complex root of a real or complex 
number. 
nth_root “! value 
For example, 5" 32 returns 2, the fifth root of 32. 

The eval Function oval (evaluation) returna a list of the values of any selected 


functens in the current graphing MODE for the specified real 
value of the independent variable. eval is not valid in a 


graphing function. 
eval value 


The INTER (Interpolation) Feature 


interpolating a Value 


Using the 


Interpolation 
Function from a 
Command Line 


The T1685 can interpolate or extrapolate a value Fnearly, given two 
known palra and the x or y value of the unknown. Selecting (NTER) 
from the MATH menu displays a full-screen editor for entering values 
and displaying interpolated results. 


Select (NTER: from the MATH menu to display the 





L. Enter real values (which can be expressions) for (x1 .¥1), the 
ee nore 


a. Enter a valoe for either the x or the y value of the unknown. 
4, Move the cursor to the value for which you want to solve (x 

or y) and select SOLVE. 
The result ia interpolated or extrapolated and displayed: the 
variables x and y are not changed. A square dot in the first 
column indicates the interpolated value. You can store 
individual values with the [STO] key, 

ENTER =. 


EY to enter (4,5), then preea 4 






eR | ‘trupolate the y value at x=1, 

| [aT and select (SOLVE). The result ia y=7, 
Aiton achviig tor a-valus, you can continue to enter values and 
interpolate from this display. 
You can uae the interpolate feature from the Home screen or 
from a program to find a y value: 


interix) yl x2 ye  ) 
To interpolate for x, enter Inter(y1 .x1 ,y2 x2 ..y) 


The CALC (Calculus) Menu 





The CALC menu displays calculus functions, Press ie) 1o move 
around the menu. When you select an item from the menu, the name is 





When you press (i) (CALC, the menu keys are labelled with the 


caleulus menu. 


The calculus functions return values with respect to any 
nonsystem variable, to system variables eqn and exp, and to 
graphing variables such aa x, t, and 6, 

The result is calculated using the current values of all 
vorioblea. MODE must be Dec. 

The calculus functions are valid in graphing equations. 
evalF (evaluate a function) returns the value of an expression 
with reapect to the named variahie. 

evalF requires three arguments: an expression, the name of 0 
variable, and @ value to use for evaluation. 

evalFiaxpression ,variable_name ,value ) 

For example, evalF(A+3,A,5) returns 125, 

evalF is not valid in the expression agreement. 
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The CALC (Calculus) Menu (Continued) 





nDer (numerical derivative) returna an approximate numerical 
derivative of an expression with respect to the nomed variable, 
nDer requires two arguments: an expression and a variable 
name. An optional third argument gives a value to use for the 
varinble; otherwise the current valoe ia uaed. The vanable 
value con be a real number, a complex number, or a real or 
complex list. 

nDer(expression ,variabla_name ,value ) 

The numerical derivative value is the slope of the aecant line 
through the points (value-6,flvalue-6)) and (value+6,flvalue+d)). 
This is an approximation of the numerical derivative. As [deital 
gets smaller, the approximation usually gets more accurate. 
For example, nDer{A.3,A,5) returns 75.0001 if 6=.01, but 
returns 75 if .0001. 

deri and der2 (page 3-14) can be used in the expression 
argument. nDer can be used once in the expression argument. A 
good approximation for the fourth derivative at the current 
value of x can be obtained by nDer(nDer(derz(x-4,x),x),x). The 
accuracy is controlled by the variable 6 (page 3-17) for step size. 
Because of the method, nDer can return a derivative value at a 
nondifferentiable point. ; 
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The CALC (Calculus) Menu 





The TI-85 uses the rules of differentiation to caloulate the first 
and second derivatives exactly to 14 digits. 

derl (firat derivative) returna the value of f, der2 (second 
derivative) returns the value of M with respect to the named 
variable, 

deri and der? require two arguments: an expression and a 
Fariable name. An optional third argument gives a value to use 
for the variable; otherwise the current value is used, The 
variable value can be a real number, a complex number, or a 
real or complex list. 


deri(expression ,variable_name ,value ) 
For example, derl(AB.3,4B8,5) returne 75 and der2(AG-3,A68,5) 
returns 30. 


deri and der? are valid for the single-argument functions: sin, 
cos, tan, sin’, cos", tan’, the hyperbolic functions, log, In, 
10, ea," 2 J, abs, and negation. The two-argument functions 
+, -,",/, ond « aes Sree eee but other 
multi 


“argument funetions re 
deri, der2, fnint, fMin, (Max, arc, ner: and seq are not valid in 
the expression argument. Matrices, vectors, and strings are not 
valid in the expression argument. 
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The CALC (Calculus) Menu (Continued) 





fnint (function integral) returns the numerical integral, 

fnint requires four arguments: an expression, the name of the 
variable with respect to which ds enlouiate the integral, and the 
lower and upper limits. 

Inintiexpression ,variable_name lower upper ) 

For example, fnint(A?,A,0,1) returne .333393333333. 

fnint and are are not valid in the expression argument. The 
pecuracy ie controlled by the variable tol (page 3-17). A value is 
atored to fnlntErr that is indicative of possible solution error. 
Lise nDer and ftnint bo comonetrer te that: 








o,f fia} in| = {(A) 


L. On the Home screen, enter and evaluate the expression 
fAj=A® at A=S: 3—+A:A*, which returna 9. 

2 ce ceo to display the CALC menu and then enter 

ner lat A,0%)x:3) which returns 90000333333 

62.01, You con change 6 to increase the accuracy ofthe solution. 





The CALC (Calculus) Menu (Continued) 


The fin and Max = flin (function minimum) and Max (function maximum) return 

Funethore the value at which the minimum or maximum valve of an 
expression occurs, between specified lower and upper endpoints. 
(Min and (Max require four arguments! an expression, the name 
of the variable with respect to which to calculate the minimum 
or maximum, and the lower and upper endpoints. 
(Minjexpression ,variable_name lower ,upper ) 
For example, {Min(sin A,A,-2,2) returns -the A value where the 
Minimum occurs, 
lower must be lesa than upper. (Min and {Max are not valid in 
the expression argument. ‘The accuracy is controlled by the 
variable tol (page 3-17). 1 there is no finite minimum or 
maximum in the interval, usually (depending on the expression 
argument) an error occurs, 

The are Function are returns the length along a curve between two points on the 
curve. 
are requires four arguments: an expression to define the curve, 
the name of the independent variable, and the two values of the 
variable. 


arc(expression ,variable_name ,value’ ,value? ) 

For example, are(A?,A,0,1) returns 147894285752, 

evalF, arc and fnint are not valid in the expression argument. 
evalF, deri, der2, (Min, (Max, nDer, and seq are not valid in the 
expression argument in dxDer? MODE . The accuracy is 


controlled by the variable tol in dxNDer or dxDer1 MODE and 
by 6in dxNDer MODE (page 3-17). 
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The TOLER (Tolerance) Settings 








Tha eccuracy of the computations of certalti tunetions is controlled by 

the variables 6 and ol. The value may have an effect on calculating and 

peng see: The values of the variables can be viewed and edited on 
the TOLERANCE screen. 





Editing a Value 


Satting 4 or tol from 
the Home Screen ar 


a Program 





When you press (iq) [TOLERI, the TOLERANCE editor ix 
displayed. The values shown are the default setting. 





L. masiaccecnivtd real value (which can be an expression), 
but not serc: 


* Type the new value. The original value is cleared 
automatically when you begin typing. 

® Use) or [S) to position the cursor and then make the 
a 


7 Preas (eH), [¥), or (a). If you entered an expression, it ia 
eviilunted. The new value is stored, 

The variable 6 defines the step size in calculating the functions 

arc (in dxNDer MODE ) and nDer, and in the GRAPH MATH 

operations dy/dx , dda, dy/ot, dvdt INFLC , TANLN , and ARG 

in daNDer MODE (Chapter 4), 8 must be a positive value. 


The variable tol defines the tolerance in calculating the 
fonctions f a inn eta 
operations f(x), FMIN FMAX, and ARC (Chapter 4). tol must 
be a positive value, 

You can store a value to 6 or tol on the Home screen or in a 
program using the store instruction, When you press (im) 
TOLER! in the program editor, the menu keys are labelled 6 and 
tol for convenience, 





a-17 


The TEST (Relational) Menu 


She TES inden dapliiyn vlallonal operations that: compare wo values 
and return 1 or 0. Prees ie) to move around the menu. When you select 
from the menu, the nome is copied to the cursor location. 


The TEST Manu When you press (ia) [TEST], the menu keys are labelled with the 
first five items of the relational menu. 


= < he = ? 
s 


The = (equals relational function) distinguishes it from the = 
the keyboard. 


lassignment) character on 
The Relational Tho relational functions are valid for two lists of the same 
Functions length. They return a list of results caleulated on an 
element-by-element basis. 


The = Function = (equals) return 1 if the arguments are equal, 0 if not equal. 
The arguments can be real or complex numbers, matrices, 
vectors, or lists, or strings. 


For example {1,2,3}—={3,2,1} returns (0 1 0), 
The <, >, <, and 2 < (loss then), > (greater than), = (lea than or equal), and > (greater than 
Functions or equal) return 4 if the teat is true and 0 if the test in false. Both 
arguments must be real values or liste (which can be expressions), 
The = Function 
« (not equal) returns 1 if the arguments are not equal, Oif 
equal. The arguments can be real or complex numbers, 
matrices, vectors, or lists, or strings. 
Using Teste in Only the Boolean operators are below relational functions in i.tees 
Expressions and EOS evaluation hierarchy. 


® The expression 242243 evaluntes to 0. EOS first 
performs the addition and then compares 4 to 5. 
© The expression 2+(2—=2)}3 evaluates to 6. EOS first 


performs the test because it is in parentheses and then adds 
2, 1, and 3. 


Relational functions can be used to control program flow 
(Chapter 16). 


Chapter 4: 


Function Graphing 


This chapter describes function graphing on {he TI-85 In detail. It also 
lays the foundation for using tive other graphing modes of the TI-85, 
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Defining a Graph 





Steps in Defining 


To define a graph, select the graphing mode, set the graph format, 
enter and select functions to be graphed, and define the viewing 
rectangle. Once a graph la defined, lt can be displayed and explored. 


There are five basic steps to defining a graph. You may not 

need to do all of the ateps each time you define a graph. The 

procedures are described in detail on the following pages. 

L. Set the MODE to Fune graphing. 

2, Set the graph FORMT,. 

3. Enter or edit expreasions to define a function or functions in 
the yix) list 

4. Select the function or functions in the y(x) list to graph. 

&. Set values for the RANGE variables to define the viewing 
rectangle, 

Once a graph has been defined, you can display it and use 

several tools of the T1-85 to explore the behavior of the function 

or functions. These tools are described later in this chapter. 

You can store the elements that define the current graph in a 

graph database that has a user-defined name. At a later Lime, 

you can recall that database as the current graph (page 4-40), 

You can store a picture of the current display in a graph picture 

that has a user-defined name.At a later time, you can 

superimpose the picture on the current graph (page 4-11). 


Graphing Modes 


The TH-85 haa four graphing modes: function graphing, polar graphing, 
parametric graphing, end differential equation graphing. 





The Graphing MODE Each of the four graphing modes (function, polar, parametric, 
and differential equations) is independent of the others. Each 
MODE has a current graph, defined by its elements: 

* The functions 

® The graph FORMT 

* The RANGE vorioblea 

Changes made to a graph element apply to that element in the 
current graphing MODE only. For example, changes to the 
RANGE varishles in Fune graphing do not affect the RANGE 
variables in Pol graphing, 

Note: ZOOM factors, MODE settings, and tolerances are global. 

Checking and To disp fig change the current MODE settings, presa [i] 

Changing the The graphing modes are: 

= Fune (function graphing) 

Param (parametri : graphing? 

DWEq (differential equation graphing) 

To graph functions, you must be in runs MODE. The number 
base setting must be Dec. The F dian/Degree and 
dxDert/duNDer settings affect how aome ve y(x) Faritogs are 
interpreted, 

Setting the Graphing ‘You can set the graphing mode in a program through an 

MODE from a interactive aelection sereen (Chapter 16) or by selecting the 





.s « &# © 





The GRAPH Menu and Display 





iA displays the GRAPH menu. H also displays the most recent graph, 





The GRAPH Menu 


Diepleving the 
GRAPH Menu 


When you press 88), the menu keys are labelled with the first 
five items of the graph menu. Press i to move around the 














yinj= RANGE ZOOM TRACE GRAPH 

item == Accesses , 

y(x)= The y(x) editor (page 4-8). 

RANGE The RANGE editor (page 4-12), 

ZOOM Operations to change the viewing rectangle 
(page 4-18), 

TRACE Displays graph to trace functions (page 4-17), 

GRAPH Displays graph with GRAPH menu (page 4-14). 

MATH Menu of operations to explore a graph 
mathematically (page 4-24). - 

DRAW Operations to draw on graph (page 4-40), 

FORMT Graph format selection screen (page 4-6). 

STGOB _ Stores current graph database (page 4-40), 

ACGDBS ~ Recalls stored graph database (page 4-40), 

EVAL Displays graph and accesses an operation to 

evaluate functions (page 4-29). 
STPIC Stores current graph picture (page 4-41). 





RCPIC Recalls stored graph picture (page 4-41). 


If you have selected an item, such as TRACE, that does not 
display menus, press [Bi] to display the GRAPH menu. 
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The GRAPH Menu and Display (Continued) 








The "Smart Graph" ‘The “Smart Graph" feature automatically keeps track of 
whether any element of a graph has been changed and replots 
only if you have done one or more of the following: 


Feature 


Changed a function or the value of a variable that is used in 
a adlected function. 


Belected or unselected a function. 
Chmaed a MODE setting for graphing MODE, 


gree. or calculus MODE. 





Changed the value of a RANGE variable. 


Changed a graph FORMT setting other than an axis label or 
coordinate. 
Cleaned ee. 


When you press G4], "Smart Graph” controls what is displayed 
on the sereen, 


Ifyou have changed one or more of the above, “Smart 
Graph" does not display a graph. The display ig not 
changed; the menu keys are labelled with the GRAPH menu. 
You can continue to make changes to the graph elements. 
“Smart Graph" will plot the new graph when you select 
(GAAPH, (TAACE), (EVAL), ‘STGDR, or a ZOOM, DAAW, MATH, 
or PIC operation. 

If you have not changed any of the above since the graph 
was displayed previously, “Smart Graph" displays the 
graph immediately, and the menu keys are labelled with 
the GRAPH menu. 


Setting the Graph Format 


The graph formal determines how « graph appears on the display. The 
FOAMT settings for function graphing apply only to Func: MODE. 





Checking FORMT To display the FORMT selection screen, select (FORMT) from the 


GRAPH menu. The GRAPH menu remains on the bottom fine. 


The current settings are highlighted. The FORMT settings are 
described on the following page. 

“<“o i. —Maner ~~ Me ing 
RectGc Polarsc Type of curser coordinate display. 
CoordOn CoordOf Whether to display the cursor 


DrawLine DrawDot Whether to connect plotted 


points. 


SeqG SimulG How to plot selected functions. 

GridOf GridOn Whether to display a graph grid. 

AxesOnAxesOH = Whether to display the axes. 

LabelOf LabelOn | Whether to display the axes 
labels. 


Changing FORMT = To change any of the settings: 


Settings 1, 


2, 


Leovingthe FORMT 


Move the cursor to the line of the setting you want to 
change. The setting the cursor ia on Mashes. 
Move the cursor to the setting you want. Press (BVT. 


To continue defining the graph, select tyixj=) or (RANGE) from 


the GRAPH menu. 
To display the graph, select (GRAPH), (TRACE, (EVAL, 


(STGD, or a ZOOM, DRAW, MATH, or PIC operation. 
To display the Home screen, preas [ie} (QUIT), [BUT], or [GEAA. 


Setting the Graph Format (Continued) 





Rectanguiar 

or Polar Graphing 
Coordinate Display 
Cureor Coordinate 
On or Off 
DrawLine or 
DrawDot Graph 
Cieplay 
Sequential or 
Simultaneous 
Graphing 


Grid Of or Grid On 
Axes On of Axes Off 


Axia Label Off 
or Axis Label On 


ReciGC (rectangular) displays the cursor coordinate in terms of 
the rectangular coordinates x and y. 

PolarGC displays the cursor coordinate in terma of the polar 
coordinates f and &, 


CoordOn (coordinate on) diaplays the cursor coordinate above 
the menu(s), 


CoordOff (coordinate off) does not display the cursor coordinate. 


DrawLine draws a line between the points calculated for the 
functions in the y(x) list. 


DrawDot plots only the calculated points for the functions. 


SeqG [se il graphing?! evaluates and plots one function 
completely before the next function is evaluated and plotted. 


SimulG (simultaneous graphing) evaluates and plots all 
functions for a single value of x before the next value of x is 
evaluated and plotted 


GridOf does not display grid points. 
GridOn displays grid points. Grid paints correspond to the axis 
tick marks. 





AxesOn displays the axes. 

AxesOff does not display the axes. It overrides the Axia Label 
setting. 

LabelOf does not label the axes. 

LabelOn labels the axes with the variables (x and y for Fune, 
Pol, and Param MODE: the labels vary in DHfEq MODE). 


Defining Functions in the y(x) List 


Functions to be graphed are entered on the y(2) editor. Up to 99 
functions can be stored In the current graph of in each database, 
limited only by available memory. One or more of these functions can 





be graphed at a tena. 
Displaying the To display the y(x) editor, select ¢y(x)=) from the GRAPH ment. If 
Functions inthe y(x) no functions are defined, y1= is displayed. In the example 
List below, the y1 ict t 


Al xe te: een io 








ENTER, to move the cursor to the line after the final 





Adding @ Function 

be thes yx) List ction name is displayed 
automatically. Enter the expression ta dafine the fanetion, 
Note: To move quickly from the first function to the final 
function in the list, press [a], 

Insertinga Function § ‘You can insert a function in the y(x) liet only where there are 

inv thse y(x) Liat gaps in the number sequence. For example, if only yi and y4 


are defined, you can insert ya. 
1. Move the cursor to the function below which you want to 
iret. 
2. Select (Sh from the yx) editor menu, The name of the 
immediately previous function is inserted. 
a. Enter the expression to define the function. 
Deletinga Function 1. Move the cursor to the function in the y(x) list. 
trom the y(x) List 2. Select (DELS from the y(x) editor menu. The function, 
including the name, is deleted. 





Entering an 
a New Function | 


Defining Functions in the y(x) List (Continued) 





* The eee variable must be x. You may sree i from 


the y(x) editor menu, preas (88), or press (Be) falphal [™". 


® Ifthe value of y(x) is not real or is undefined for # specified 
x, no point ts plotted for that x; it is mot an error. 

* You may use functions, variables, constants, matrix 
elements, vector elaments, list elements, or liste {page 4-15) 
in the eapression, 

® You may use entire matrices or vectors in the 


expression, 
but the expression must evaluate to a real number at each 
point to be plotted 


® You may use complex values in the expression, but the 
expression must evaluate to # real number at each point to 
be plotted. 


* You may use equations variables in the expression. For 
example, you may use one function in the y(x) list to define 
another, such as y2=3y1. You may select (y) from the y(x) 
editor monu and then type the number of the function. 

. You may recall equation variables into the expression (page 

The expression is stored as an equation variable as you enter it. 

If an expression js longer than one line, it scrolls. | f=) and 

(ig) {) move the cursor the the beginning and end of the 

expression. 

When vou complete the expression, press nea] to move to the 

beginning of the next yix) function. 

Note: If you press a key that displays a menu, the (x) editor 

menu moves to the seventh line (if it is not already there), and 

the selected menu is displayed on the eighth line. 





Defining Functions in the y(x) List (Continued) 





Editingan Existing § =|, Move the cursor to the function in the y(x) list. [id] iF) and 
Function in the y(x) fig] eck onevs Ove easiase betes tear Ue taakarton tn 
Lit expression quickly, 


2. Edit the function in one of the following ways: 
* Position the cursor and make the changes, 
. 2h] to clear (blank out) the expression and then 





enter a new expression. 
Recalling an You can copy an expression in an equation variable, including 
Equation Variable another y(x) function, Inte a function, 
Into a Function 1. Preaa (3) (RCL. The cursor is positioned after Rel on the 


prompt line. The keyboard is set in ALPHA-lock 
Z. Enter the name of the varinble. | Press EVER. The contents of 
. er bec at the cursor location in the 
function, whether the calculator ia in insert mode or nat, 
You can edit the characters you have recalled. 
Leaving the y(x) * Tocontinue defining the graph, select (FORMT) or (RANGE) 
Editor from the GRAPH menu. 
* ‘To display the graph, select (GRAPH), TRACE), (EVAL), 
(STGDS), or a ZOOM, DRAW, MATH, or PIC operation. 
© Todisplay the Home screen, press (ie) (QUIT! or (Ear), 
Entering a yix) You can enter a function in the y(x) list on the Home screen or 
Function from the in the program editor regardless of the current graphing MODE. 
Home Screen of a Use on assignment instruction to store an expression to a 
Program function name: 
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Selecting Functions 


Only functions that are selected aro graphed. Any number of functions 
may be selected at one lime. You select and unselect (“turn on" and 
Shire oth donctiona:tordeaphias onthe shi-edor. 





Turning a Function The equal sign on a selected fenetion.is Rigntighten. To change 
*On* or “Or the selection status of a func 


1. Tf the y(x) editor ta not sapiayed, aelect (viaje) from the 
GRAPH menu to display the functions. In the example 
below, only the y1 function is selected. 








2. Move to the function you want to turn on or off 
3: Select SELCT from the y(x) editor menu, The status of the 
funetion ia reversed. 


Note: When you enter or edit a function, it is selected 
automatically. When you clear a function, it is unselected. 


Turning All Press (iid if necessary and select the appropriate option from 
Functions “On* or the y(x) editor menu. ALL+ turns all functions on in the y(x) list. 
"on ALL- turns all functions off. 

Selecting Functions To select functions on the Hore screen or from a program, use 
trom the Home the instructions FnOn or FoOW, which can be accessed from the 


Screen oraProgram CATALOG. 
if FrOn and FnOff have no arguments, they turn all the 
functions on or off. 1 FoOn and FoOf have arguments, they act 
on those functions, For example, FnOn 1,3 turns on functions 
yi and yd. 
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Defining the Viewing Rectangle 


The RANGE variables determine the boundaries and other attribuies of 
the viewing rectangle. The RANGE variables aseociated with function 
graphing are retained if another type of graphing is used or if the 
calculator le off, 











The RANGE The viewing rectangle of the TI-86 is the portion of the 
Variables coordinate plane defined by the RANGE variables xMin, xMex, 
yMin, and yMax, 
win 
Checking the To display the values of the current RANGE variables, select 
ViewingRectangie (RANGE) from the GAHAPH menu. The valucs shown below are 
the atendard defoults. 
Leaving tha RANGE » ing the graph, select (y(x}=) or FORMT from 





® Todisplay the graph, select (GRAPH, (TRACE), (EVAL), 
TGR, or a ZOOM, DRAW, MATH, or PIC operation. 


® ‘To display the Home screen, press (ie) (QUIT) or [BRT). 
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Defining the Viewing Rectangle (Continued) — 





Setting a RANGE 
Variable fram the 
Home Screen or a 


Ax aed Ay 


1. Use (9), (a) or EXER to move to the variable. 

? Enter a renal value (which con be an expression) in one of 
the following ways: 

® Type o new value. The original value is cleared 
sutomatically when you begin typing. 

. Use [©] or (=) to position the cursor and then make the 





ewes), (1, or (]. 1f you entered an expression, it is 

evaluated, The new value ia stored. 

Note: Min must be less than xMax, and yMin must be less 

than yMax. To turn the tick marks off, set xSel or yScl to zero, 

You can store a value to a RANGE variable for the current 
graphing mode on the Home screen or in the program editor, 

using the stare instruction. 


The variables Ax and Ay define the distance between the centre 
of two adjoining pointe on a graph (graphing accuracy. 





Ax and Ay are not on the RANGE screen; they are accessible 
through the VARS RANGE ecreen. You can store values to Ax 
and Ay on the Home screen or in the program editor. When the 
value is stored, a new value for xMax or yMax is colculated and 
atored. 

yMax at the time a graph is plotted. 


Displaying a Graph 


Chee you feats aetine MIGDE. sat the graph torial aniared ane 
selected functions, and defined the viewing rectangle in order to define 
a graph, you can display the graph with or without the menu, 





Dleplaying a New 
Graph 


Graphing from the 
Home Screen and 


Press GAA) to display the GRAPH menu, if necessary. To diaplay. 
the graph, adlect (GAAPH. The ¢ aph ia displayed with the 
GRAPH menu on line eight. Preas Gea to dee the graph with no 
menus. 


The TI-85 graphe all selected functions. 

* Functions with undefined values graph without causing an 
error. For example, an error occurs if you evaluate 1/x at 
xe), but no error occurs when you graph yl=1/% for 
“10=5 10, 

® The current graph FORMT settings apply, and the current 
values of the RANGE variables define the viewing rectangle. 


® Asa graph is plotted, the T1-85 updates the variables x and 
y with the coordinate values of the function. 


* Asa graph ia plotted, the busy indicator in the upper right 
of the achoijae Asera menu is displayed until the graph is 








after PAUFINg, Press | 


® To stop graphing as a saa is being plotted, presa [¥) until 
the graphing stops. Select (GRAPH) Lo start over. 

Note: Smart Graph plots the current graf if necessary, when 

you select (TRACE, (EVAL, STGDR, or a Z , DRAW, MATH, 

or PIC operation. 

You can display and explore « graph from a program (pages 

4-42 and 4-49). You can ateess graphing commands on the 

Home screen from the CATALOG. 
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Displaying a Graph (Continued) 





of a Graph 


of Curves 


To see parta of the graph that may be “hidden” by the cursor, 
coordinate values, or menus: 


® Preas 208] (except during TAACE). The cursor and 
cordinate values disappear, but the menu if any, 





« er Paihia from the GRAPH menu or press Gam). The 
cursor and coordinate values disappear, but the. mentit) 








Press (E4). The curzor, coordinate values, lower and upper 
bategiera and menu) diaappea. TRACE, ZOOM, or 
MATH Operating srt cancelled, To display the menus) 

er you pr aw [EET] or a. 
Satine ‘yeh sel Guaitoter-sacirinunatic eal the cursor movea from 
its current position and the coordinate values dieplay, 
If you enter s list as an element in an expression, the TI-85 
plota the function for each value in the list, graphing a family of 
curves. (In-SimulG, it graphs all functions for the first element, 
then for the second element, and so on.) For example, entering 
{1,2,3}ain x as a function in the y(x) editor graphs three 
functions: 1 sin x, 2 sin x, and 3 sin x. 
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Exploring a Graph with the Free-Moving Cursor 


While a graph is displayed, the (res-moving cursor can be moved 
anywhere on the graph to identity the coordinate of any hocation on the 
graph. 








Graphing Accuracy 


You can use (=), [*), (a) and (Fite move the curser around the 
graph. When you first display the graph, no cursor is visible. Aa 
300N a8 you press a cursor- movement key, the cursor moves 


from the centre of the viewing rectangle. 


* In RectGC FORMT, moving the cursor updates the 
variables x and y. In PolarGC FOAMT, the variables r and @ 
are updated also. 


® Ifthe FORMT is CoordOn, the coordimate values of the 
cursor location are displayed an the lowest available line 
just above the menu line or lines (if any), as you move the 
cursor around the graph. Coordinate values generally are 
displayed with 11) digits in normal floating-decimal format. 
The numeric display MODE settings do not affect coordinate 
display. 
Note: The free-moving cursor moves from point to point on the 
. If you move the cursor to's point that appears to be 
on” the function, it may be near, but not necessarily on, the 
aie therefore, the coordinate value displayed at the 
bottam of the screen is not necessarily & point on the function. 
To move the cursor along a function, use the TRACE feature. 
The screen coordinate values approximate actual math 
coordinates accurate to within the width/height of a pont, Ax 
and Ay (page 4-13), 
As the values of xMax and xMin (and yMax and yMin) move 
closer together (after a ZOOM command, for example), Ax and 
Ay become smaller, the graphing accuracy of the calculator 
inerenaes, and the display coordinate values more cloaely 
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Exploring a Graph with the TRACE Feature 


The TRACE feature moves the cursor from one plotted point to the next 
along a function. When you select TAACE trom the GRAPH menu, 
Smart Graph displays the current graph, if necessary. The cursor 
coordinate may be displayed ot the bottom of the screen. No menus are 
displayed during TRACE. 





Beginning a TRACE 


Panning Left or Aight 
Tracing a Function 


QuickZoom 


Tracing @ Family of 
Curves 
Cursor Coordinate 


Select ‘TAACE) to begin a TAACE. If the graph ia not displayed, 
the T1-85 displays it. The TRACE cursor ia on the first selected 
function in the (x) list at the middie x value on the diaplay. The 
number of the function shows in the upper right of the display. 
Use [] or (4) to move the cursor along the function. Each press 
moves the cursor from one plotted point (x, yefix)) to the next 
and updates the variables x and y. 


If you TRACE a function to the left or right edge of the display, 
the viewing rectangle automatically pans to the left or right. 
The RANGE variables xMin and xMax are updated accordingly. 


If you trace a function. above or below the viewing rectangle, the 
cursor disappears, but the coordinate is displayed (if CoordOn) 
and the variables * and y are ipiated. 


While tracing, you can press ETE) to adjust the viewing 
reclangie ci that the cursor location is the centre of the new 
viewing rectangle, even if the cursor is above or below the 
display, 

To trace another function starting at the same ® value, use 
or (a) to move the cursor to that function. The function number 
in the upper right corner changes. The order is based on the 
order of the functions in the y(x) list, not the appearance of the 
functions as graphed on the display. 

[fa selected function graphs a family of curves (page 4-15), [Fr 
moves the cursir to each curve in the list before moving to the 
next yix) function. [4] moves in the reverse or TerE 

You must select CoordOn on the FORMT ecreen to display the 
coordinate values x and y for RectGC (r and 6 for PolarGC), The 
y value aiSiounicnaurgomabine ee that is, y=fix). Lf the 
‘unction i Lor undefined at on x value, the y value is 








To leave TRACE and display the GRAPH menu, press or 


kil be 
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Exploring a Graph with the ZOOM Features 





Selecting ZOOM) accesses operations to adjust the viewing rectangle. 

BOX, ZIM, ZOUT, ZOOMX, ZOOMY, and ZINT prompt you to move the 

ee ees new viewing rectangle. ZSTD, ZPAEV, ZFIT, 250A, 
G, ZACL. and ZDECM plot the new graph Immediately. 





When yeu select ZOOM) from the GRAPH menu, the menu keys 





are labelled with the first five items of the monu. Press MF! to 
move around the menu, 
ZFACT ZOOMX ZoOoMY ZINT zsT0 


ZIN aileere graph (page 4-20). 
ZOUT = Displays more of graph (page 4-20), 
Z5TD Sets default RANGE variables (page 4-22). 


ZPREV Sete RANGE variables to values prior to executing 
previcus ZOOM operation (page 4-22). 


ZFIT = —Sets yMin and yMax to include minimum and 
maximum y values for <Minsx<xMax (page 4-22). 


ZBQR Sets proportional points on axes (page 4-22). 

ZTRIG = Sets built-in trig RANGE variables (page 4-22), 

ZDECM Setssizeofpointsto.lipaged22). 
ZRACL = Sets user-defined RANGE variables (page 4-24). 
2FACT Displays ZOOM FACTORS editor (page 4-21), 

ZOOMX Dieplays more of graph using xFact only (page 4-20). 
ZOOMY Displays more of graph using yFact only (page 4-20), 
ZINT Sets integer values on axes (page 4-22), 


z5TO Seta user-defined RANGE variables to current values 
(page 4-29). 


When e ZOOM operation is executed, the T]-85 updates the 
values of the RANGE variables and displays the graph in the 
new Viewing rectangle. 





4:18 Function Graphing 


Using ZOOM Box 

SS 
200M Box uses the cursor to select diagonal corners of a rectangle. 
The T-84 then plots aioe using that rectangle 
(box) to define the new viewing rectangle 





Defining the Z00M |. Select 0% from the GRAPH ZOOM menu. The menus 
Notice the ¢pecial cursor at the centre of the display. It 
indicates that you are waing a ZOOM operation. 

2. Move the ie cursor to any corner of the box you want to define. 
Prees EG]. ‘The cursor changes to a small square. 

3. Move the cursor to the diagonal corner of the box you want 
to define. As you move the cursor, the boundaries of the box 
change on the display. 

Note: You can cancel the ZOOM BOX procedure any time 
before you press EVEN in one of the following ways: 


* To display the GRAPH menu, press [t) or (AIA, 
as [GEM] to leave ZOOM, but not display the GRAPH 








* To return to the Home screen, presa (ini) [QUIT 


* bre another screen or menu, press the appropriate 
a 
4. When the box is defined as you want it, press Ee. 
The TI-85 updates the RANGE variables and plote the selected 
functions in the new viewing rectangle defined by the box. 








Zooming In or Out 





Zooming In.on o 
Graph 


Using ZOUT 


ZiN (zoom in} magnifies the graph. ZOUT (zoom out) displays more of 
the graph, ZOOMX and ZOOMY display more of the graph horizontally 

or vertically. Changes are centred around the cursor location. The 

xFect and yFaect settings determine the extent of the magnification. 


1. After checking or changing the ZOOM factors (page 4-21), 
select ZIM) from the GRAPH ZOOM menu. Notice the special 
cursor. lt indicates that you are using se ZOOM operation. 

2. Mave the cursut:to the point you'want as the contre ot the 
The Ssfis adticeta tha stiewwtag cecseniple ty Peet and yank 
updates the RANGE variables, and plote the selected 
functions again, centred around the cursor locution. 


5. You can zoom in on the graph agsin: 
* To zoom in at the same point, press ENE, 
By On 10 Be 8 ee Pattie, iota Sane CuTeey LOTES Dew 












saneaier aii Wo you press a eae Br « ofa) 
cave reineemeh an 

The procedure for ZOUT is the same oa for ZIN, 
The procedure to zoom out on.a graph using only xFact or only 
yFact is the same aa for ZIN, 


© ZOOMX adjusts the horizontal axis of the viewing rectangle 
by xFact, updates the RANGE variables, and plots the 
selected functions again, centred around the cursor location. 
yMin and yMax are not changed 


® ZOOMY adjusts the vertical axis of the viewing rectangle by 
yFact, updates the RANGE variables, and plote the selected 
functions again, centred around the cursor location. xMin 
and xMax are not changed. 


4-20 Function Graphing 


Setting ZOOM Factors 





en0M F 


Editing xFact ared 
yFact 


Setting ZOOM 
Factors from the 
Home Sereen or a 


ZOOM factors determine the oxtent of the change for the viewing 
rectangle created by ZIN, ZOUT, ZOOM, or ZOOMY on a graph. You 
can review or edit the ZOOM factors. 


ZOOM factors are positive numbers (not necessarily integers) 
greater than or equal to 1. They define the magnification or 
reduction factor used to zoom in or out around a point (page 
4-20). ZOOM factors are global; they apply to all graphing 
modes, xFact is the variable name for the horizontal factor: 
yFact ie the variable name for the vertical factor, 


Select FACT) from the GRAPH ZOOM menu to display the 
FACTOAS screen (valuea shown are defaulta), 





1, Enter a real value (which can be an expreasion! in one af 
the following ways: 
* Type a new value. The original value is cleared 
automatically when you begin typing. 
® Use(e) or (=) to position the cureor and then make the 
changes. 





2. Press (ee [¥), or (a). 4). Ifyou entered an expression, it is 
evaluated, The new value is stored. 


You can store a value to xFaect or yFact on the Home sereen or 
in the program editor. Select the variable name from the VARS 
ALL screen or type it from the keyboard. 

value—-xFact or value—+yFact 


Function Graphing 4-21 


Other ZOOM Features 





The THS5 has a variety of additional ZOOM features for exploring 5 
graph. Some reset the RANGE variables lo predefined values and some 
wee anaes We ee erence ee 
selected functions a9 soon as the mon selection is mace. 





ii 


‘ = 


é 


displayed prior to the previous ZOOM. 
2S7TD (zoom standard) changes the RANGE variables to the 
etandard default values: 


ZFIT (zoom to fit) recalculates yMin and yMax to include the 
between the current #Min and xMax, xMin and xMax are not 
changed. (The buay indicator displays asthe new viewing 
rectangle is calculated.) 

250A (room square) redefines the viewing rectangle based on 
the current RANGE variables, The RANGE variables are 
adjusted in only the x direction ory direction. The midpoint of 
the current graph (not the axis) becomes the midpoint of the 
new graph. ZSOR makes the graph of a circle look like a circle. 


ZTRIG (200m trig) changea the RANGE variables to values 
appropriate for trig functions (Axen/24). The trig RANGE 


variables in Radian MODE are: 
xMin=-8.24668071567 yMin=-4 
xMax=8.2466807 1867 yMax=4 
xScln1.5707 (xh yScl=1 





ZDECM fanaa dentin?) chindiges the RANGE variables to values 
that set Ax a = 1, 


aMaae6.3 1 
xBcl=1 ai 


ZINT (zoom integer) plota the selected functions, redefining the 
viewing rectangie eo that Axel, Ay=1, the mid-point of each 
point is an integer, xScl=10, and yScl=10, Move the cursor to 
the point you want as the centre of the new viewing rectangle. 





The User-Defined ZOOM 





2570 stores the valves of the current RANGE variables to user-defined 
ZOOM RANGE variables. ZRCL changes the viewing rectangle to the 
values stored with Z8TO. 


User-DefinedZ00M In Fune MODE there are six ZOOM AANGE variables that are 

RANGE Variables user-defined: zxMin, mMax, exScl, zyMin, zyMax, ond zySel, 
These variables are global; they apply to all graphing modes. 
Changing the value of zxMin, for example, in Func MODE alan 


changes it in Param MODE, 
Setting User-Defined To store the current viewing rectangle, select 2STO) (z00m 
200M RANGE store) from the GRAPH ZOOM menu. The values of the current 
Variables. RANGE variables are stored in the user-defined 200M AANGE 


The user-defined ZOOM RANGE variables contain the standard 
default values until you edit them the firet time. 
Setting a You can store a value to a user-iefined ZOOM RANGE variable, 
User-Defined Z00M such as zxMin, from the Home screen or in a program. Select 
FLANGE Variable the variable name from the VARS RANGE screen or type it from 
from the Home the keyboard, 


Screen of a Program value—+zoom_range 
User-Defined (anom recall) updates the RANGE variables to the values of the 
Viewing Rectangle = uaer-defined ZOOM RANGE variables. The selected functions 


are plotted as soon as the menu selection is made. 


The GRAPH MATH Menu 


The GRAPH MATH operations analyze the graph that is displayed. The 
current graph is displayed when the GRAPH MATH operation is 
selected. 





The GRAPH MATH When you select (MATH from the GRAPH menu, the menu keys 





Mon are labelled with the first five iteme of the menu. Press (2 to 
Move around the menu, 
FMIN FMAK INFLC YICPT ISECT 
OST ARC TANLN 


LOWER Defines lower bound of interyal (page 4-25). 
UPPER Defines upper bound of interval (page 4-25). 
ROOT Finds root of a function in interval (page 4-26). 


dy/dx ers derivative (slope) of a function at a point (page 
4-26) 


if{x) Aoprouinaten definite integral of a function ta 
interval (page 4-26), 


FRMIN Finds minimum of a function in interval (page 4-27), 
FMAX = Finds maximum of a function in interval (page 4-27). 


INFLC Finds inflection point of a funetion in interval (page 
4-27). 


YiICPT = Finds y-intercept of a fonction (page 4-26), 
SECT = Finds intersection of two functions in interval (page 

















4-27). 

DIST Finds distance between two points on the display 
(page 4-28), 

ARC Finds distance along a function between two points 


on a funetion (page 4-28). 
TANLN Draws tangent line at a point (page 4-28), 


Setting an Interval for MATH Operations 





Loan ard Upper 


from « Graph 


Setting an Interval 
Screen or a Program 


The MATH operations ROOT; Miz), (SECT, FMIN, FMAX, and INFLC 
analyze a tunction between two values of =. identified by the variables 
lower arid Up per. 


On a graph, the vabues of lower and upper are always between 
eMin and xMax, lower changes to xMin and upper changes to 
mM if: 


® You execute a ZOOM operation. 


® ‘You change xMin or sMax in the RANGE editor or from a 
command Lire. 


First define the viewing rectangle, and then eet lower and 


upper from the GRAPH MATH menu or from a command line. 

You can select the interval in which to analyee the graph. If you 

do not explicitly define the interval, lower is.set to xMin and 

upper is set to XMaw. 

1. Select (MATH) from the GRAPH menu. The GRAPH MATH 
menu is displayed. 

2. Select (LOWER) from the GRAPH MATH menu. The selection 
cursor ia displaved on the current graph. 

8. Position the cursor on the # value for the lower endpoint of 
the interval. Press (es. A right-orrow indicator at the top 
af the display shows the lower endpoint and the 
x-coordinate value je stored in the variable lower, (When 
lowerexMin, the indicator ia a single point.) 

4. Set upper in the same way. 

To use an exact value for lower or upper, store a value to the 

variable from the Home screen before you press G4). In o 

program, store a value to lower or upper to define the interval, 


Using the MATH Operations — 


The GRAPH MATH operations provide a number of mathematical 
features to use directly on a graph. When you select 
any of these operations trom the menu, Perngg ie oor abrogation et 
menus, and the cursor ls in TRACE mode 
for the CALC functions. 











The ROOT Operation ROOT uses the SOLVER (page 14-7) to find a root of a function. 
Set values for lower and upper, if desired, Select (ROOT), use (a 
or [¥] to move the TRACE cursor to the desired function, Use (| 
or [4] to move to a point between lower and upper to serve as an 
initial guess. Press (GR. The result cursor is displayed at the 
solution point, the cursor coordinate value is the result, and x is 
stored in Ams. 

The dyfdz Operation $= dy/d (derivative) finds the derivative (slope) of a function at a 
point. The accuracy is affected by the differentiation MODE 
(Chapter 1) and the variable § (Chapter 3), 


Select idyide, Use (a) or (7) to move the TAACE cursor to the 
desired function, Use [*) and [) to move to the desired point. 
Prees BRS. The result dy/dx= is displayed and stored in Ans. 
The /f(x} Operation Mt (numerical integral) finds the numerical integral of 0 
function between lower and upper. The accuracy is affected by 
the variable tol (Chapter 3). 
Select dita), Use (a) or OF] to move the TAACE cursor to the 
desived fynotion. Use (| or [1] to move to the desired value for 
lower, Presa EXTEN), Repeat for upper (must be on the display). 
The result {f(x)= is displayed and stored in Ans. A value 
indicative of possible solution error is stored in fnintErr, 
The VICPT Operation $YICPT (y intercept) calculates the value of y at x=0 for a 
function. 
Select (YiCPT). Use (a) or [¥) to move the TRACE cursor to the 
desired function, Press ENA], The result cursor is displayed at 
the solution point, the cursor coordinate value is the result, and 
y if stored in Ans, 











Using the MATH Operations (Continued) 





Operations 


FMIN (function minimum) and FMAX (function maximum) find 
the minimum or maximum value of a function. The accuracy is 
affected by the variable tol (Chapter 3), 

Set values for and upper, if desired. Select (FMIN) or 
MAX, wee Ca) or [¥) to move the TRACE cursor to the desired 
function, Press SS, The reeult cursor is displayed at the 
solution point, the cursor coordinate value is the reault, and x is 
stored in Ang. 

ISECT (intersection) uses the SOLVER (page 14-7) to find an 
intersection of two funetiona, 


Set values for lower and upper, if desired, Select (SECT). Use (a) 
or '¥) to move the TRACE cureor to the desired first function. 
Press Bae. The cursor automatically moves to the next function 
in the Het. If necessary, use (a) or (¥) to move to the desired 

“ti n, Use fs) or () to move the cursor to a point near the 








sat leeks Meaccun toate aad corecons to serve as an initial 


guess. Preas [ENEA). The result curser is displayed at the solution 
point, the cursor coordinate value is the result, and * is stored 
in Arve. 


INFLC (inflection) finds an inflection paint for a function, 

Set values for lower and upper, if desired. Select (NFLC), Une (a) 
or 7] to move the TRACE cursor to the desired function. Press 
EMEA). The result cursor is displayed at the solution point, the 
cursor coordinate value is the result, and x 2 stored in Ans. 








Using the MATH Operations (Continued) 








The ARC Operation 


The TANLM 


Results 


points on a function or functions. 
Select (01ST), Use fl or {] to move the TRACE cursor to the 
dexired function, Use (& Sere) Wo mesa chet ce cursor to the 





Use (a}- or (8) Gf necestany and (6) oral toahove to the eseeod 
point (on the display), ee i ial 
but disappears if you TRACE off the display. Prose fies). The 
reault DIST= is displayed and Mored in Ara, 

ARC finds the distance along a function betweer 
tec haeten he sane, cee es ated ad 
sometimes 6 (Chapter 3).and the differentiation MODE 
(Chapter 1), 

Select AAG, Dee (a) or or (3) to move the TRACE cursor to the 
desired function. Use () or [=] to move the TRACE cursor to the 
first point. Prese EME), The point is marked. Use [*) or [5] to 
mine to the second: paint fon the display). Press Et), The result 











ARC= ia displayed and stored in Ans. 

TANLN (tangent line) draws a tangent line at a point on a 
fonction. The securacy is affected by the differentiation MODE 
and the variable 6 (Chapter a). 


Select (TANLN), Use [a] or (¥) to move the TRACE cursor to the 
"reas EE, The tangent line is drawn, and the result dy/dx= is 

displayed and stored in Ans. (Select (CLDAW) from the DRAW 

menu to remove the Lire) 

Coordinate value results are dieplayed for FOOT, YICPT, 

ISECT, FMAX, FMIN, and INFLC even if you have selected 

CoordOff on the FORMT screen. The coordinate values of the 

results cursor are stored in x and y. 

When a cursor-movement key is preseed, the result cursor 

disappears and the free-moving cursor appears near the 





Using EVAL to Analyze a Graph 


EVAL evaluates currently selected functions for a specifhed value of =. 





Home screen or a program. 
Using EVAL L. Select EVAL) from the GRAPH menu. The graph displays. 
an a Graph The cursor is positioned after Eval x= on the prompt line. 
® Enter a real value for x between sMin and xMax (which can 
be an expression). 


If there is a eis entered for Eval=, (G4) clears it. If there is no 
value for x, (QE) cancela EVAL 
i acai, The result curser ia on the first selected function 
in the list at the entered x and the coordinate values are 
. (Coordinates are displayed even if you have 
selected CoordO#f on the FORIMT screen. ) Use La) or (¥) to 
move the cursor between functions at the entered x value. 
When ] or [} is pressed, the free-moving cursor appears. It 
cannot necessarily move back to the EVAL » value. 
Using the eval The eval (evaluate) function returne the value of any selected 
Function from the functions, evaluated at the specified x value. The only 
Home Screenors = argument ie the real x value at which to evaluate the fonctions 
Program iwhich can be an expression) 
eval x value 
The results are returned aso list. If any of the functions are 
defined as a family of curves, each volwe is given in the Liat. 
For example, if yl=x.3 and y2=1/x and both are selected, then 
eval 5 returns {125 .2}. 
Note: eval cannot be used in a y(x) expression. 






The DRAW Menu 








The GRAPH DAAW = When you select (OR AW) from ine GRAPH manu, the manu keys are: 


PEN PTON PTOFF PTCHG CLDAW 
Ta lun Brin 


Hem __ Accesses : 
Shade Instruction that ahudes part of the graph (Home 
BCreEN or program only) (page 4-32}. 

LINE Operation that draws a straight line (page 4-34), 

VERT Operation that draws a vertical line (page 4-25). 

CIRCL = (Operation that draws a circle (page 4-16). 

DrawF Instruction that drawa a function (Home screen or 

program only) (page 4-37), 

PEN Operation that accesses a free-form drowing tool 
— (interactive only) (page 4-26), 

PTON Operation that forms on & point (page 4-39), 

















PTOFF (Operation that turna off a point (page 4-39), 





PTCHG Operation that toggles a point on.and off (page 4-89), 

CLORW Operation that clears drawings (page 4-31). 

Tania = Instruction that draws 5 tangent line (Home screen or 
program only} | | PAE 4-4), 

Oriny Instruction that drawa the inverse function (Home 
screen or program only) (page 4-37). 


The DRAW operations, except Orinv, can draw on Fune, Polar, 
Param, and DifEg graphs. The coordinates for DAAW 
instructions are always the x-coordinate and ¥-coordinate 
Values of the display. 


Drawing on a Graph 





The DRAW operations sat you dryer putin thad:civedae, and shai 
on the current graph, These drawings are temporary. 





The DRAW 
Operations 


Before Drawing on a 
Graph 


from a Graph 


Clearing a Drawing 
from the Home 
Screen of a Program 


. The GRAPH menu to draw on a graph interactive ly. 

®* The CATALOG to enter DRAW instructions on the Home 
screen or in the program editor. 

* ‘The GRAPH menu in the program editor. 

All points, lines, and shading drawn on a graph with DRAW 

operations are temporary, When the “Smart Graph" feature 


(page 4-6) plots «graph, all drawn points, lines, and shading 
are erased. A family of curves (page 4-15) cannot be drawn with 
Shade, DrawF, Drinv, or TanLn. 


Because the DRAW operations draw on top of the graph of the 

currently selected functions, the following steps may be 

appropriate befbre drawing on a graph. 

1, Change the MODE settings (page 4-3), 

2, Change the graph FORMT (pages 4-6 and 4-7), 

4. Enter or edit expressions to define functions in the y(x) list 
(paged 4-6 to 4-10), 

4, Select or unselect functions in the y{x) list (page 4-11). 

6. Edit RANGE variables (pages 4-12 and 4-14), 

To clear drawings from the currently displayed graph, select 


(CLORW) from the GRAPH DRAW menu. The current graph is 
plotted and displayed with no drawn elements. 

The CiDrw (clear drawing) clears drawings from the current 
graph. It displays the meseage Done, The next time you displ 
the graph, all drawn points, lines, circles, and shaded areas will 
be gone. ClOrw has no arguments. 


Note: You can store drawings with StPbe (page 4-41). 


Function Graphing 4-3] 


Shading Areas on a Graph 


The Shade instruction shades (he area on a graph that is below one 


The Shading The Shade instruction can have four arguments. Only the areas 

Parameters where the firet argument ig less than the second argument are 
shaded. The first two argumetits are required. The final two 
arguments are optional, 


The first argument defines the bottom boundary of the 
shaded area and the function tobe drawn. The argument can be 


any of the following: 
® An expression in terms of x. For cnmple, +1 shades the 
area above the curve y=x*+1. 


© Areal value (which can be an expression). For example, 3 
shades the area above the line y=3. 


* An expression stored in an equation variable or 4 function 
in the yix) list and referenced by name, For example, if 
yax’+5, y2 shades the area above the curve yax"+5. 

The second argument defines the top boundary of the shaded 

area and the function to be drawn. The argument can be any of 

the types described for the first argument. 

The third argument (optional) defines the left boundary of the 

shaded area (the beginning *), It is a real value (which can be 

an expression). Ifthe argument is not specified, the default is 
the current value of lower (or xMin if the MODE is not Func). 

The fourth argument (optional) defines the right boundary of 

the shaded area'(the ending x). [t-i¢ w real value (which can be 

an expression). If the argument is not specified, the default in 
the current value of upper (or xMax if the MODE is not Func). 





Shading Areas on a Graph (Continued) 





Drawing a Shaded 


To shade an area ona graph, enter the instruction on a blank 


1, 


2. 


Select (Shade from the GRAPH DRAW menu. Shade( is 
copied to the cursor location. (If you select (Shade) while the 


graph is displayed, the Home screen is displayed.) 


Enter the firat argument. Presa (?/. 

Enter the second argument. 

® [if you do not want to enter the third or fourth 
arguments, go to step 6, 
press [1 and then go to step 5. 

eter tie eptonel Arguments, separated by commas. 





Sie Gerace tecaeen Get ree tare iets A aie aint Bias 


functions, as defined by the arguments, are drawn on the 


SuErENS Braph: 
Shadell 7 


eg, wend! 





For example, Stent 889) displays: 








While a graph is displayed, the LINE operation lets you detine a line on 
the graph using the cursor, You also can enter an instruction on the 
Home screen or in the program editor to draw a line on 8 graph. 








Drewing a Line from 
the Home Screen or 
a Program 


1, Select (NE) from the GRAPH DAAW menu, The current 
want to draw. Press EMER. 

a. Move the cursor to the end point of the line you want to 

draw. The line is displayed as you move the cursor, Press 

ENTEA) ‘The line ia drawn on the graph betwonn the twe 






Repeat steps @ and #'to continue to draw linea. To cancel LINE 


and display the menus, press (Em). 
The Line instruction on the Home screen or in the program 
editor has four real value (which can be 


expressions): the x value a y value of the beginning 
coordinate and the x value and y value of the ending coordinate. 
Line(xbeg, ybeg.xand, yend) 

When the instruction is executed, the line is drawn on the 
current graph. 


ay ene ae TT 





Drawing Vertical Lines and Tangent Lines 


While a graph is dlaplayed, the VERT operation lets you deline a 

vertical line on the graph using the cursor, You also can enter the 
instruction on the Home screen or in the program editor. Using the 
Tanna ection, you can draw the tangent line of a function ata 








aia tial 
Line from a Graph 


Growing a Vertical 
Screen of 4 Program 


Drawing a Tangent 
Liew 


l. Select VERT) from the GRAPH DAAW menu. The current 

graph is displayed. 

thon the oursor where you want to draw the vertical 
Sivas de ive ia diaptape a yo mite Chis Suvige: Presa [vet 
The line is drawn. 
Repeat step 2 to continue to draw vertical lines. To cancel VERT 
and display the menus, press (E07). 
The Vert (vertical line) instruction on the Home screen or in the 
program editor requires one argument, the real x value at 
which to draw the vertical line (which can be an expression). 
Vert x 
Tantn itangent line) draws a line tangent to a function at a 
specified point, When you select (TanLn from the GRAPH DRAW 
menu, the inatruction is copied to the Home acreen. The TanLn 
instruction requires two arguments: an expression in terms of x 
and the real x value at which to draw the tangent line (which 
ean be an expression). The expression is interpreted as being in 
Fune MODE. 
TanLnlexpression,valua) 
For example, if yl=.2%43-2x+6 is the only selected function, 
TanLn(y1,3) plots y1 and draws the tangent line: 














Note: You can draw a tangent tine interactively through the 
GRAPH MATH menu (page 4-28). 


Drawing Circles 





White a graph le dleplayed, the CIRCE operation lata you define « circle 
on the graph using the cursor, You also can enter an instruction on the 
Hone screen of in the program editor to draw a circle on a graph, 





trom a Graph 


Drawing a Circle 
Screen or a Program 


1, Select (ClRCL from the GRAPH DRAW menu. The current 
graph is displayed. 

2. Position the cursor at the centre of the circle you want to 

3. hoes thee cxirnar toa point oa thie Sreuantarsnee:® Presa [er 
The circle is drawn on the graph. 

Se EN ee eee 

of the RANGE values (unlike the Circt instruction, see below), it 

appears as a circle. 

Repeat steps 2 and 3 to continue to draw circles. To cance! 

CIACL and display the menus, prees 

The Cirel instruction on the Home screen or in the program 











centre, andthe radius ofthe ancl ( 
When the inatruction is executed, the circle is drawn on the 
current graph. 


Note: When the Cire! instruction is used from the Home screen, 


the drawn circle may not look like a circle because it ia drawn 


with respect to the current RANGE values. For example, in the 


standard viewing rectangle, =o 





To make the drawn circle look like a circle, execute 25qp first. 


Drawing Functions and Inverses 


The OrawF diana h adcass Sean eaten ee 
Heme screen or in the program editor. The Driny instruction draws an 
inverte of a function on the current graph from the Home screen or a 
prograrn, 








Drawing a Function = ©DrawF (draw functior irrent 
When you select raw?) from the GHAPH ORAW menu, the 
“instruction is copied to the Home screen. The DrawF instruction 
requires one argument, an expression in terms of =: 
Porexempie if yin.2an9-x08 is the only selected Function, 
SNE eee earteg ann 








Drawing aninverse = = Driny (draw inverse) draws the inverse of a function on the 
of a Function current graph. When you select (Orin) from the GRAPH DRAW 
menu, the instruction ja copied to the Home acreen. You must 
be in Fune MODE. The Drinv instruction requires one 
argument, an expression in terms of x 
Drinv expression 
For example, if y1=.2x43-2x¢6 is the only aelected function, 
Drinv y1 plots yi and drows ite inverse: 





Using PEN to Draw on a Graph 


While graph je displayed, the PEN feature lets you draw directly on 
the graph with the cursor, 





Using the PEN PEN can only draw directly on a graph. It is not an instruction. 
Feature L. Select (PEN) from the GRAPH DRAW menu. The current 
graph is displayed. 
2. Position the cursor where you want to begin drawing. Press 
3. As you move the cursor, it draws on the graph, turning on 
ac MESON nae 
Press Bt) to turn the pen off. Move the cursor to a new 
position where you want to begin drawing aguin. 
Repeat stepe 2,3, and 4 te continue to draw on the graph with 
the pen, To cancel PEN and display the menus, press 
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While a graph is displayed, the PT (point) operations let you turn on, 
Tee eee ae on the graph using the cursor, You alec can 

an inetruction on the Home screen or in the program editor lo 
cunnunaiheun ieatreetione 








Drawing a Point 1. Select (P TON) from the GRAPH DRAW menu. The current 
from a Graph graph is displayed. 
2. Position the cursor at the location on the display where you 
want to draw the point. Press (Ete). The point is drawn. 
Repeat step 2 to continue to draw points. To cancel PTON and 
display the menus, press B07). 
Drawing « Point The PtOn (point on) instruction on the Home screen or in the 
trom the Home program editor requires two real arguments (which can be 
Screen or a Program Seria the 2 value of the coordinate and the y value of the 











ion is executed, the point is drawn on the 





The PTOFF and Tho procedure for using PTOFF (point off) to turn off (erase) a 
PTCHG instructions point is the eame as for PTON, 


The procedure for using PTCHG (point change) to toggle 
(reverse) a point on and off is the same as for PTON, 


Storing and Recalling Graph Databases 





Storing a Graph 
Database 


Deleting a Graph 


Agraph database ie the olemenis that define a particular graph. The 
elements with & user-aseigned name and recall it as the currant graph 


The elements of a graph database are: 
® Graphing MODE, graph FORMT settings, and RANGE 


* All functions in the y(x) list, and whethor they are selected. 

1. Select STGD) (stare graph database) from the GAAPH 
menu, 

2, The cursor ia positioned after Name= on the prompt line. - 
The menu keys are labelled with the names af existing 
databases for the current graphing MODE in alphabetical 
order, To may ¥ RIDE BNE OF Bal ame SUT the menu. 

Press Ei ‘ments of the current database are stored. 
Caution: =a you necall a graph database, all exiating yix) 
functions are replaced, You may want to store the current y(x) 
functions to another database before recalling a stored database. 
lL. Select (ACGOR (recall graph database) from the GRAPH 

menu, 

2 Enter the name as above. 

3. Press EXE), The new database replaces the current graph 
alain 
® Ifyou recall a graph database while o graph is 

displayed, the graphing mode of the recalled database 
must match the current graphing mode. The new graph 
is plotted. 

® Ifyou recall a graph database from the Home screen or 

B program (page 4-43), the TI-45 changes graphing 
MODE sutomatically, if necessary. The new graph ia not 
plotted. 

Graph databases ore deleted from memory through the memory 

management menu (Chapter 14, ) 








Storing and Recalling Graph Pictures 


time from the Home screen or a program. 





Storing a Graph 
Picture 
Recalling a Graph 
Deleting a Grapt 
Pict ure 


Ber-aaeigned 
yod graph at a later 


A picture includes drawn elements, plotted functions, axes, and 
lower and upper indicators, prompts, or cursor coordinates. Any 
parts of the display “hidden” by these are stored with the 
picture. 


I, 


2. 


Select (STPH from the GRAPH menu. The current graph is 
displayed if necessary. 

The cursor is positioned after Name= on the prompt line, 
and the menu keys are labelled with the names of existing 
pictures in alphabetical order, You may type a name or 
aelect one from the menu. 





4. Press Bie). The most recently diaplayed picture ia stored. 

1. Select CPC from the GRAPH menu. The current graph is 
displayed if necessary. 

9 ‘The cursor is positioned after Name= on the prompt line. 
Enter the name as above, 

$. Prose EMER, The picture is superimposed on the current 


Note: Pictures are drawings, You cannot TRACE any curve on a 
Graph pictures are deleted from memory through the memory 
management. menu (Chapter 15.) 


GRAPH Menu Items in the Program Editor 


You can access the capabilities of the TI-85 In the program 


graphing 
editor (Chapter 16). To enter graphing instructions, type the name, 


eopy it fram CATALOG, or select it from the GRAPH menu in the 
program editor. 





The GRAPH Manu In 
the Program Editor 


The VARS Menu 


The RANGE Menu 





When you press S44 in the program editor, the menu keys are 
labelled with the PAGM GAAPH menu. 


VARS RANGE ZOOM Trace OispG 
MATH RAW FORMT SIGDB AcGDS 


When you select (VARS), the menu keys are labelled with the 
names of the graphing variables and some instructions. 


y : aot yt t 
r Q O° 1 
FnOn roe Ares or 


When you select (RANGE, the menu keys are labelled with the 
names of all the RANGE variables: 


ySct iin tMax (Step Minn 
Hila uStep tPhot difToi 

When you select ZOOM), the menu keys are labelled: 
ZFit zSqr éTrig ZDecm ZRcl 


When a ZOOM instruction is executed, the current graph is 
displayed. Zint, Zin, ZOut and ZSqr use the midpoint of the 
current graph as the new midpoint, If Pause (Chapter 16) is the 
next program command, the program halte so you ci ee examine 
the display. Execution resumes when vou press ENTE} 

When you select Trace), Trace is copied to the cursor icntildl 
When the Trace ing ion is executed, the current graph is 
displayed with cursor r coordinate volues, the TRACE cursor is 
on the midpoint of the first selected function, and the apecial 
program input busy signal is displayed. Use the curser 
movement keys to move the cursor, Press 3) to reaume 





GRAPH Menu Items in the Program Editor (Continued) 


The DispG DispG displays a graph of currently selected functions during 
instruction program execution. The graph has no cursor and no menu. In 
the program editor, peas Gl and then elect (Depm, DiepG is 


copied to the cursor location. You can use the Pause instruction 
a 16) to batt the program so you oan exantio the 





The MATH Menu When you select MATH), the menu keys are tabelled with the 
CALC function that corresponds to the interactive GRAPH 


MATH operation. 
Min Max arc trl 
The DRAW When you select (DRAW the menu keys are labelled: 
Instructions Shade Line Vert Cire! DrawF 


The DRAW instructions are described on pages 4-30 to 4-39, 
FORMT Settings You can set graph FORMT settings in a program through a 
TI-85 interactive selection screen (Chapter 16). 
The eval Function When you select (oval, evel is copied to the cursor location. The 
eval function is described on page 4-29. 
Graph Databases When you select a store or recall instruction, the name of the 
and Pictures instruction is copied to the cursor location. Type the name of 
the database or picture or copy it from the VARS GDB or VARS 
PIC screen. 


StPic picture_narmne and = ePic picture_name 


GRAPH Menu Chart 





Den 


Pox ty Det Peeus Tethcre 
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444 Function Graphing 


GRAPH Menu Chart (Continued) 
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VERT 


— CIRCLE 


- Draw 


PEN 
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DIST 
ARG 
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Example: Using Lists in Graphing 


The THES uses ihete to graph a family of curves. The function Is 
functions 2x-(0,2,4) and (1.2.3) ain (2x-(0,2,4)). 






. Press GA), select (y(x)>) and enter the functions: 
Note: { and } are on the LIST menu. 
2. Place the cursor anywhere on y1 and select (SELCT) to turn 





off the function ao it will not graph. 

4. Select (RANGE) from the GRAPH menu and set the RANGE 
eMlin=-10 | : 

Maxi eee 
cSctn| ySelet 
a, Select (GRAPH to graph the | Aer ors = 
fixjea2 sin (2-2) 

fixed min (20-4) 
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Chapter 5: Polar Graphing 


This chapior describes how to graph polar equations on the TI-85. 
Polar graphs are completely independent of function, parametric, or 
ditterential equation graphs. Before doing polar graphing, you should 
be familias with the graphing features in Chapter 4, Function Graphing. 





ChapterContenta Defining and Displaying » Polar Graph . anurctertesw ole 
Exploring and Analyzing a PolarGraph, .. . . » + ikea, clea 
Example: Graphing a Cardinid. .. . 6 6-4 6 6 ee ee 6-6 
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Defining and Displaying a Polar Graph 


Polar equations are defined in terme ol the independent variable, /. Lip 
to 99 polar equations can be defined and graphed al one thea, lirrvbecd 
by available memory. 





a Polar Graph 


MODE 


The Pot GAA 


Setting the Graph 


Displaying Polar 
Equations 


The steps for defining a polar graph are the same ae those for 
defining a function graph. Differences are noted below. Graph 
formate, equations, and RANGE variables in Pol graphing are 
independent of the other graphing modes. 


To graph polar equations, you must select Pol on the MODE 


The Pol GRAPH menu is: 


ria}= RANGE § ZOOM TRACE § GRAPH 
MATH ORAW FORMT STGDB $$ACGDE 
EVAL STPIC RCPIC 


Select FORM? to display the FORMT screen. In Pol graphing, 
you may select RectGC or PolarG¢ graph coordinate display, 
PolarGC shows the cursor coordinates in terme of the variables 
that define the equations, f and 4. 

DrawLine usually presents a more meaningful Pol graph. 
Select libs) from the GRAPH menu to display the r(0) editor, 
where you display and enter polar equations, You can enter up 
to #9 equations. If no equations are defined, r= is displayed. 
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Defining and Displaying a Polar Graph (Continued) 





Displaying the Graph 


Graph Detain 


Enter or edit the polar equations). 

® The independent variable in each equation must be 6. You 
may select & from the menu, 

® You can reference another equation; for example, r2=r1+1. 
You may select i from the menu, and then type the number 
of the equation. 

Only the polar equations you select are graphed. The procedure 

for selecting equations in Pol graphing 1s the same as in Fune 

graphing. 

Select RANGE) to display and change the RANGE variables. The 

values Banwn below are the standard defaults in Radian MODE. 








aMin=0 Smallest 6 value to evaluate 
Aidax=6.28318530718 Largest 6 yalue to evaluate (2x) 
eee 


Increment between 8 values (124) 
Smallest x value to display 
Largest. % value to display 
Spacing between x tick marks 
Smallest y valwe to display 
Largest y value to display 
Spacing between y tick marks 


Select (GRAPH, (TRACE), (EVAL), (STGDE, or a ZO0M, DRAW, 
MATH, or PIG operation to plot the selected polar equations. 
The TI-85 evaluates r for each volue of 8 (from OMin to 6Max in 
intervals of @Step) and then plots each point, As the graph is 
blotted, the variables €, FX, and y¥ are updated. 


Storing or recalling a graph database or graph picture in Pol 
graphing works as it does in Fune graphing. 








Polar Graphing 5-3 


Exploring and Analyzing a Polar Graph 


As in Function graphing, several tools are available for exploring @ 
Polar graph: using the free-moving cursor, tracing an equation, 
Booming, and drawing. 





The free-moving cursor works in Pol graphing just aa it does in 
Func graphing. The variables x and y are updated (rand @ alao 
are updated in PolarGC FORMT), If FORMT is CoordOn: 


* [In PolarGC FOARMT, the cursor coordinate values for r and 6 
* In AectGC FORMT, the cursor coordinate values for x and y 
are displayed, 
The TAACE feature lets you move the curser along polar 
equations. When you begin 4 trace, the TAACE cursor is on the 
fesvenersn ciate oe. Use (&] or GS} to move the cursor 
tion, increasing § by 6Step with each keystroke, 
teste Jor tom ee ene 
and y are updated, If FORMT ia CoordOn: 


*® In PolarGc eeetiar. the cursor coordinate valwes for rf and 6 
are displayed. 

® In AectGC FOAMT, the cursor coordinate values for x, y, 
and @ are displayed, 

If you have graphed a family of curves, (1) or (4) moves through 

each curve before moving to the next (8) function, 

If the cursor moves off the display, the coordinate values at the 

bottom of the digplay continue to change appropriately, 

In Pol graphing, automatic panning does not occur if the cursor 

moves off the display to the left or right. 

The QuickZoom feature is available i in Pol graphing. if you 

TRACE an equation and then press EME), the viewing r 

is adjusted so that the cursor location becomes the centre of the 

new viewing rectangle, even if you have traced off the display. 





Exploring and Analyzing a Polar Graph (Continued) 





Drawing on o Polar 


Evaluating 
Equations for a 
Given 4 


The ZOOM features work in Pol graphing as they do in Fune 


graphing, except ZFIT, which adjusts the viewing rectangle in 
both the x and the y directions, The Pol GRAPH ZOOM menu is: 


Only the x and y RANGE variables are affected. The 8 RANGE 
varinbles (hMin, (Max, and &Step) are not affected, except by 
25TD and ZACL 

The DRAW instructions work in Pol graphing as they do in 
Func graphing. The Pol GRAPH ORAW menu is: 


PEN PTON PTOFF PTCHG  $CLDAW 
Tanlna 


Note: The coordinates for DAAW instructions in Pol graphing 
are the x-coordinate and y-coordinate values of the display, just 
os they ore in Fune graphing. 

The EVAL operation evaluates currently selected polar 
equations for a given value of 6 directly on a graph, 

The eval function in a program or from the Home screen, 
returns a liat of f values, 

The MATH operations work in Pol graphing as they do in Fune 
graphing. The Pol GRAPH MATH menu is: 

The distances calculated by OIST and AAC are distances in the 


rectangular coordinate plane, dy/dx and dr/d@ are independent 
of the RectGC or PolarGC FOAMT. 


TANLN at a point where the derivative is undefined will draw 
the line, but no result ia displayed or stored in Ans. 


Example: Graphing a Cardioid 


The 


polar equation rea+b cos. 4 graphs a cardioid, Graph the equation 


for a=3 and be-5 and find the length of the arc thet defines the cardioid. 











sean 1 es Wt 
Sirace mcachtigiton rand f. 





ria3-5 cos § 


‘Select ZOOM: fram the GRAPH menu. Select 2STD) from the 


ee in the standard 








toieelialiaai ese Secumiaeiaeabea aces. Presa 2) (anne 
(MATH: (ARC). The cursor ion the function at r=-2 and Gad, 


Bre) to mark the beginning of the arc at #0, 


Prees and hold (=) until you have traced the curve back to 
the beginning, Gee (62891853072). Press EXER to mark the 
end of the are. 

The busy indicatar displays while e the arc length is 
calculated. The result, ARCuI4S12687101, ie displayed at 
the bottom of the screen. 





Chapter 6: 


Parametric Graphing 





This chapter describes how to graph parametric equations on the THH5. 
Parametric graphs are completely independent of function, polar, or 
differential equation: parametric graphing, you 
should be familiar with the graphing features in Chapter 4, Function 
Graphing. 


Defining and Displaying a Parametric Graph . ee | 
ae et ee hal 
Example: Simulating Motion... .. . aliee a. oe 
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Defining and Displaying a Parametric Graph 


Parametric equations have an x component and o y component, each 

expressed ir forma of the independent variable t. They often are used 
fo graph equations over time. Up to 89 palre of parametric 

can be defined and graphed at one time, limited by available memory. 





Steps in Defininga The steps for defining a parametric graph ore the same as those 
Parametric Graph for defining a function graph. Differences are noted below, 
Graph formate, equations, and RANGE variables in Param 
graphing are independent of the other graphing modes. 
Setting the Graphing To graph parametric equations, you must select Param on the 
hore MODE screen. 
The Param GAAPH The Param GRAFH meni is 
EVAL STPIC RCPIC 
Setting the Graph Select ORMT) to display the FORMT acreen. DrawLine usually 
Format presents amore meaningful Param graph. 
Displaying the Select (E(=) from the GRAPH menu to display the E(!) editor, 
Components of where you display and enter parametric equations. You can 
enter up to 99 pairs of equations, each cach defined ia tora ori 
Equations no equations are defined, xtt= and ytt= are displayed. 





Press OE) to access (INS, (ALL+) and (ALL-), 
Deleting Parametric §3=« To delete « parametric equation, place the cursor on either 


Equations component and select (DELh, Both components are deleted. To 
delete a parametric equation from the MEM DEL menu, delete 
the xt component. 

Graph Databases Storing or recalling a graph database or graph picture in Param 





and Pictures graphing works as it does in Func graphing. 


Defining and Displaying a Parametric Graph (Continued) 





Enter or edit both the x and ¥ components in a pair to define a 
parametric equation. 
* The independent variable in each component must be tL You 


may select (tf) from the menu. 
® You can reference 4 component of a parametric equation in 

the expression; for example, xt2<3 xt1. You may ‘leet ke 

(yO from the menu and then type the number of the equation. 
Only the parametric equations you select are graphed. To select 
a parametric equation, you may place the cursor on either the x 
or Y component and select (SELCT) both components are selected. 
Select (ANGE to display and change the RANGE variables. The 
‘MMT a ae ht aot ee 








tMin=0 Siuiitekt valun to evaluate 
(Max=6.26318530716 Largeat.t value to evaluate (22) 
(Step=.1 3089969380057 nerement between t values (n/24) 
xMin=-10 Smallest = value to display 
xMax=10 Largest x value to display 

eScl=1 Spacing between x tick marks 
yMin=-10 Smallest y value to display 
yMax=10 Largest y value to display 
yScl=1 Spacing between y tick marks 


Select (GAAPH), (TRACE, (EVAL, STGDS, or a ZOOM, DRAW, 
MATH, or PiC operation to plot the selected parametric 

The T1-85 evaluates both the x and the y component 
for each value of t (from tMin to (Max in intervals of Step) and 
then plots each point. As the graph ia plotted, the variables x, y, 
and ft are updated. 


Exploring and Analyzing a Parametric Graph 


As in Function graphing, several tools are available for exptoring a 





The free-anoving cursor, works in Peremgrephing just as 1h does 
in Func graphing. The variables x and y are up and 0 
also are updated in PolarGC FORMT). if FORMT is CoordOn: 


® In PolarGC FOAMT, the cureor coordinate values for rand 6 
are displayed. 

® In AectGC FORMT, the cursor coordinate values for ™ and y 
are displayed. 

Tho TRACE feature lets you move the cursor along parametric 

equations. When you begin a trace, the TRACE cursor is on the 

first selected equation at tMin, Use [=) or (4) to move the cursor 

along an equation, one tStep ato time, Use[a) or [¥) to move 

between equations. The variables x, and y and tare updated. (r 

and § are alao updated in Polar GC FORMAT). If FORMT is 

CoordOn: 





* In PolarGC FORMT, the cursor coordinate values for r, to 
and t are displayed. 

® In RectGC FORMT, the cursor coordinate values for x, y, 
and t are displayed. 

If you have graphed a family of curves, (¥) or (a) moves through 

each curve before moving to the next E(t) function. 

if the cursor moves off the display, the coordinate values at the 

bottom of the display eae to change sppropriately. 

tn Param graphing, ecineay utomatic panning docs not occur if the 

cursor moves off the display to the left or right. 

iise Shaina Siete eee eee If you 

TRACE an equation and then proas Be, the vi 

is adjusted so that the cursor location becomes the centre of the 

new viewing rectangle, even if you have traced off the display. 
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Exploring and Analyzing a Parametric Graph (Continued) 





Drawing on @ 
Parametric Graph 


The ZOOM features work in Param graphing as they do in Fune 
graphing, except ZFIT, which adjusts the viewing rectangle in 
both the x and the y directions: The Param GRAPH ZOOM 


mint iat 
ZFIT 250A ZTRIG 2DECM ZACL 
FACT FOOMZ 7OOMY ZINT zsToO 


Only the x (xMin, xMax, and xScl) and y (yMin, yMax, and yScl) 
RANGE variables are affected. The t RANGE variables (tMin, 
tMax, and (Step) are not affected, except for ZETD) and GACL. 
The DRAW instructions work in Param graphing as they do in 
Func graphing. The coordinates for DRAW instructions are the 

e and y-coordinate values of the display, The Param 





GRAPH DRAW menu 1: 
Shade LINE VERT creck DrawF 
Tantn 


EVAL evaluates currently selected parametric equations for a 
given value of t. It is used directly on the graph. 

Ina program or from the Home screen, the eval function 
returns a list of and y values in the form {xt1(t) ytt(t) xt2(t) 
yt2(t) ...}. 

The MATH operations work in Param graphing as they do in 
Func graphing. The Param GAAPH MATH menu ia: 

DIST dyicdx tylett dat ARC 

TANLWN 

The distances calculated by DIST and ARC are distances in the 
rectangular 


coordinate plane. 


TANLN at a point where the derivative is undefined will draw 
the line, but no result ia diaplayed and no result is stored in 
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Example: Simulating Motion 

















Graph the parametric equation that describes the position over time of 
@ ball that has been kicked. 





| 


Graph the position of a ball kicked at an angle of 62° with an 

initial velocity of 40 feet per second. (Ignore air resistance. | 

What is the maximum height and when is it reached? How far 

away and when does the ball strike the ground? 

If ¥y i# the initial velocity and @ is the angle, then the horizontal 

component of the position of the ball as.a function of time is 

described by 

x(t) = t vp cosa 8 

The vertical component of the position of the ball as a function 

of time is described by 

yit) = «16 t7 +t vq sin 8 

1. Press (Be) (MODEL Select Param and Degree MODE. 

2. Presa 4]. Select (FORMT), Select DrawLine and RectGC, 

4. Select £()= from the GRAPH menu. Enter the expressions 
to define the parametric equation in terms of t 


yti=40t sin 52-16t* 
4. Select (RANGE), Set the RANGE variables. 
tMax=2.5 xMax=50 yMaxe20 


4. Select (TRACE to graph the position of the ball as a function 
of time and to explore the graph, The values for x, y, and t 
are displaved at the bottom of the screen. These values 
change ns you trace the graph. 

Move the cursor along the path of the ball to investigate these 

values. 








Chapter 7: Differential Equation Graphing 
This chapter describes how to solve numerically and graph differential 
equalions on the T1-85. DifEq graphs are completely Independent of 
function, polar, or parametric graphs. Before doing DITEq graphing, you 
should be familiar with the graphing features in Chapter 4, Function 
Graphing. 

Chapter Contents eee data ein ST ie GaN Sarees as a diaitealtare (aoe 
Displaying and Exploring a DifEg Graph ‘ ave eee 
Example: Transforming a Differential Equation ivececas? Jheer 
Example: Solving a Differential Equation. ........ 7-4 
Example: Linear Harmonic Oscillator... ...... - . T-9 
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Defining a DifEq Graph 





Steps in Defining 
a Graph 


Mcecher 
Menu 
Format 


Displaying the 


DHE graphing can graph « system of up to nine first-order differential 
equaticr | 


The steps for defining « differential equation graph are similar 
to those for defining a function graph, but alao include setting 
initial conditions and selecting the axes. To graph any 
differential equation above first order, transform it to an 
equivalent system of first-order differential equations. Each 
equation in the system requires an initial condition. 


To graph a differential equation, you must select DHEq on the 
MODE 





screen, 
The DifEg GRAPH menu is: 

Q(t}: RANGE = INITC AXES GRAPH 
FORMT DRAW Z00M EVAL 
STGDB ACGDSa STPIC ACPIC 


Select (FORMT) to display and change the FORMT options: 
Select (Git) from the GRAPH menu to display the Q'(1) editor, 
where you diaplay and enter differential equations. You can 


enter up to § equations. The independent variable in DifEq iz t 
Hn) SEAHORSE eto Setee, . eee 
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Defining a DifEq Graph (Continued) 





Detining « Enter or edit the differential equation os a system of first-order 
« Tn OMEq graphing, the equations must be defined from Q" 
toO'n, 





® You may select (0, the independent variable, from the menu. 


® You can reference another differential equation variable in 
the expression; for example, O°2=01, You may select (G 
from the menu and then type the number of the variable, 
. Lists are not valid in the 1 aor in DHE MODE 
Selecting Equations Seloct equations in DifEq gray aphing as in Fune graphing. All 
equations tite used inthe calculation; but only the selected 
equations appropriate for the selected axes are graphed. 
Setting the Initial You must set the initial value (at t=tMin) for each first-order 
Conditions equation entered on the Q'(t) editor. Select (NITC) from the 
GRAPH menu. The INITIAL CONDITIONS editor is displayed. 
Any initial conditions that have been defined previously are 
ahown. A square dot to the left of an initial condition value 
indicates that an equation exiats in the Q'(t) list, and an initial 








Graph Databases Str of wcaling a graph database graph picture in OE 
and Pictures graphing works as it does in Fune graphing. Initial conditions 
| OTe iain ace cart of a Dittig totehene 








Defining a DifEq Graph (Continued) 





Selecting the Axee— 





You can specify the x and y axes (ast, G, G’, Q,, or Q’,) of the 
graph in order to see the planes of the solution. Note that if the 
axes are t and Qn (or Q'n) solution is plotted, regardless of 
which equations are selected. Select (AXES: from the GRAPH 
menu to display the AXES editor. 





Select (RANGE) to display and change the RANGE variables. The 
values shown below are the standard defaults in Radian MODE 
x and y settings correspond to the variables selected as the anes. 





illest t value to aolve 
tievpeih t value to solve (2m) 
TRACE increment between t 
values (24) 
rains at which plotting uaually 


Largest x value to display 
Spacing between x tick marks 
Smallect y value to display 
Largest y value to display 
Spacing between y tick marks 
Tolerance to help select the step 
size for solving. diffol must be 
S1E-3. 








Displaying and Exploring a DifEq Graph 





Ag in Fune graphing, several tools are available for exploring a DifEq 
dei uaing the free-moving cursor, tracing an equation, Zooming, and 
drawing. 





Select (GRAPH), (TRACE), EVAL), STGDS, or a ZOOM, DRAW, or 
PIC operation to plot the selected differential equations, Tho 
T1-85 solves each equation from tin to Max, If 1 is not an axis, 
it plots each paint beginning at (Plot, otherwise it begins at 
(Min. As. a graph is plotted, the variables y, l, and Qin are 
updated. 

(Step affects the TRACE resolution and appearance of the 
eroph, but not the accuracy of the TAACE values. tStep does not 
determine the step sixe for solving: the algorithm (Runge-Kutta 
2-9) determines the step size. Ifthe x axis is tl, zetting 
tetep<(xMax-xMin)/126 increases plotting time without 
IMtreasing Accuracy. 

The free-moving curser works in DifEg graphing as it does in 
Func graphing. The cursor coordinate values for x and y are 
The TRACE feature lets you press [*) to move the cursor along 
the equation one tStep at atime. When you begin a TAACE, the 
TRACE cursor is on the first selected equation at or near (Plot 
(or {Min if tis an axis) and the coordinate values of x, y, and t 
are displayed at the bottom of the screen, “) returns the cursor 
to the beginning point on the same equation, 

As you trace an equation, the values of x, y, and t are updated 
and displayed. x and y are calculated from t. 

If the cursor moves off the screen, the coordinate values of x, y, 
and t displayed at the bottom of the screen continue to change 
Bppropriately. 

Automatic panning does not occur in DHEg graphing if the 
cursor moves off the screen to the left or right. 

The QuickZoom feature is available in DHEg graphing. If you 
TRACE an equation and then press (in, the viewing rectangle 
i# adjusted so that the cursor location becomes the centre of the 
new viewing rectangle, even if you had traced off the screen. 





Exploring and Analyzing a DifEq Graph (Continued) 





Drawing on a DEG 


Given t 


78 


The ZO0M features work in DWEg graphing as they do in Fune 


graphing, except ZFIT, which adjuste the viewing rectangle in 


both the x and y directions. The DIfEq GRAPH ZO0M menu is: 


BOx aN ZOuT ath ZPREV 
2FACT ZOOM ZO0OMY ZINT ZSTO 


Only the x (xMinZ, xMax, and xSel) and y (yMin, yMax, and 
ySel) RANGE variables are affected. The t RANGE variables 
(tWin, (Max, ond tplot) are not affected, except for Z57D and 
ZACL You may want to change the 1 RANGE variablea to 
ensure that aufficient points ore plotted, ZS7D seta difTol=.001 
and tand © as axes. 

The DRAW instructions work in Dif&q graphing as they doin 
Fune graphing. The coordinates for DRAW instructions are the 
x-coordinate and y-coordinate values of the display. The DHEq 
GRAPH DAAW menu ia: 


Shade LINE VERT CIRCL DrawF 
oe PTOM PTOFF PTCHG CLORW 
ranin 


The Math features are not available in DWEg graphing. 

EVAL evaluates currently selected differentia] equations for a 
given value of t, (Minct<tMax. It can be used directly on the 
graph, In a program or from the Home acreen, eval returns a 
list of O values 


Differential Equation Graphing 








Example: Transforming a tial Equation 
To use differential o brown the THOS, yous rrviet ti tranaform lhe 


equivalent system of n first-order differential equations. 





Probie Convert y“)-y=se" to an equivalent system af four first-order 
differential equations. 
Procedure Define the variables: Of = ¥ 
=. y¥ 
ais ¥ 
Gao. ym 
Oz - ¥ 
qa <= y" 


You can use the variable definitions above to convert the 
differential equation to a system of first-order equations (with 
no derivatives on the right-hand side of the system). 

1. From the second chart, Q'ty’ and from the first chart, 

2, Similarly, Q'2=y"+03 and O'3=y"=04, 

3. From the original differential equation, 
O'dey'=e'™+y=e"01, (In differential equations on the 
TL-86, tis the independent variable.) 

4. Presa (ied) (MODE) and select DifEq. 





On next page| 
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Example: Solving a Differential Equation 


Consider the differential equation y ‘'-y=e entered on the previous 

page. Solve the initial value problem by setting the RANGE variables, 
entering initial conditions: yi0}=3, y'(O}=-5.25, y"(0}-7.5, y"(0}=-5.75, 

and graphing the ditterential equation. 





Procedure 1. Use<SELCT to turn off O'2, O'S, and O'4. 

2 Select (ANGE). Set the RANGE variables to: 
tMax=10 xMax=10 yMiaxo4 
(Step=.01 xScl=1 yao 

4. Select INIT. Enter the initia) ‘seiditiaie, 
Oli=3 
Ol2=-5.25 
aigs7.5 
Oi4—-5.75 


4. Select (AMES). Set the axes to x=t and y=Q. 

§. Select (TRACE) to graph and to explore graphically the 
solution to the differential equation. 

& From analytic methods, we know that the ealution to this 
differential equation is ya(5-(1/4)x)e"-2 cos x. Select DrawF 
from the GRAPH DRAW menu. On the Home screen execute; 


DrawF PSUONE RA cos x 





7. Se ear Change 
difTol to 00001 and repeat step 6. 


Example: Linear Harmonic Oscillator 





Pot the solution to the linear harmonic oscillator second-order 
diffential equation: y"+y=0 with initial conditions y(0j=0 and y'(0}-5.0. 


Transform this second-order differential equation to the 


equivalent system of first-order equmtiona: 
Let Q12y and let G2ey". By substitution, Q'12Q2 and Q'2=-01. 


1. 


ta 


Press (it) (MODE). Select DIE mode, Choose the defaults for 
the other moder. 

GY and select (O'(j=). Enter the expreasions to define 
the equation in terma of t 
o'1=02 
Q'2=-01 
Use (SELCT to unselect O'2. 





4. Use (ELE to delete O'3 and O'4, 


Select ANGE: Set the values to: 


aa xMin=-10 yMin=-10 
xMax=10 yMax=10 
iStep=/4 xScl=2 yScl=5 
diffolt=.001 
set ONITC!, Enter the inttial conditions. 
Oli=0 
Ol2=5 


Note: All four initial conditions from the earlier problem 
remain f you have not deleted them through MEM DELET. 
The square dots next to ON and Ol? indicate that they are 
the initial conditions required. 


Select (AXES), Set the axes to x=1 and y=Q, 


(Continued on following page.) 
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Example: Linear Harmonic Oscillator (Continued) 





H, i ta eco ania a The 
TRACE values are the numerical solutions to 
differential equation. 





5. Select DrewF from the GRAPH DRAW menu. Use it to 
overlay the function 5 sin x and visually compare it to the 
solution of the differential equation. 

‘DrawF 5 sin x 


10, Select (AXES) from the GRAPH menu. Define x=Q1 and 


LL. Select 280% from the GRAPH ZOOM menu. This is the 
phase plane of the solution, 

12. Select (RANGE) from the GRAPH menu. Set tPlot=n to begin 
the plot at x. 

13. Select (GRAPH). Notice that it plots only half of the equation 
in the phase plane, 
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Chapter 8: Constants and Conversions 





This chapter describes how to use built-in constants, user-defined 
constants, and built-in conversions on the TI-85. 





Chapter Contents The CONS (Constants) Menu. 


Se YS ee 
Using Constante ... ala litceta™ cee 
Creating and Editing User- Defined Constants acm ere en ee 
The CONY (Conversior -eheee, Io 
Using Conversions eS rie . 68 
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The CONS (Constants) Menu 








The CONS Menu 


Built4n Constants 


When you press (3) [CONS!, the menu keys ure labelled with the 


constants menu, 











Hern Accesses — 
BLTIN Menu of names of the built-in constants. 
Na k Cc ec Ac 
Ge g Me Mp Mn 
ji e h c u 
EDIT The constant editor, where you create or edit 
user-defined constants (page B-4). 
USER Menu of user-defined constants (page 8-3), a 





et (pi) and @ (natural log) ere stored as constants in the TI-86. n, 
S141 5926595898, is accessible from the keyboard. e, 

2.71828 1828459, ia ocorssible from the keyboard aa lowercase @. 
The TI-85 has 15 built-in constants that you can select from the 
CONS BLTIN (built-in) menu or type from the keyboard and 


CHAR GREEK menu. 

Neo  Avagadro's number 

k Boltzman's constant 

Ce Coulomb constant 

Ac Gas constant 

Gc Gravitetional constant 

G Earth acceloration 
due to gravity 

Me Maes of an electron 

Mp Mazes of an proton 

Mn Mass of an neutron 

v0 = Permeability of a vacuum 

h Planck's constant 

c Speed of light 

u Atomic mass unit 


6.0221967623 mole! 

1. 3806682-23 JK 
A.ORTHS17873682E9 N mC? 
1,6021 7733-19 C 

8.91451 J/mole K 
6.67289e-11 N m“/kg* 


9.80065 misec 
§.1099897e-31 keg 
LGT2623 16-27 kg 
L.G749286E-27 kg 

125663 70614980e-5 N/A” 
A.AS4 1 A761 7E20de-12 Fim 
6.6260755e-34 J sac 
299,792 458 mise 
1.6605402€-27 g 


Using Constants 





The values tor built-in constants cannot be changed, and the values for 
weer-defined constants can be changed omy in the CONSTANT editor. 
Otherwise, constants are used like variables in expressions. 





Entering and Editing User-defined constants can be entered and edited only in the 

Constanta constant editor (see page 8-4). (A) and (3m) [-] are not used to 

atore values to constants. Built-tn constants cannot be edited. 

PRSbOTL, VOU TTL: 

* Type the name of the built-in or user-defined constant 
(case-sensitive |. 

® Select the name of a user-defined constant from the VARS 

* Select the name from the CONS USER menu or the CONS 
BLTIN menu. 


Example Calculate the time in seconds for light to travel from the sun to 
Mercury, a distance of 47,924,000 km. 


Using « Constant in 








57924000 [=| 1000 [+) 
(id) [CONS! (BLTIN: 





57924000x 1 pons | 
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Creating and Editing User-Defined Constants 


(On the TI-85 you can create real or complex user-defined constants, 
Use the CONSTANT editor to create a new user-defined constant, 
change the value of an existing user-defined constant, or delete a 
user-defined constant. 





Defining a New 1. Press [¢) (CONS) to display the CONS menu. 
User-Defined 2, Select (ED) to display the constant editor. The menu keys 
Constant iv labeiied What ar caaida apts eiertng sees artes 


constants in alphabetical order. 





a. Type the name of the new constant. It must follow the rules 


for naming variables (Chapter 2), The keyboard is set in 
ALPHA-lock You cannot move to the value until you have 


entered a name, 

4. Presa (BO). The value is blank, and the menu keys are 
labelled: 
PREV NEXT DELET 


5. Enter ee ene value of the new constant (which 
con be an expression). The new constant is created and the 
value stored, 


BP tiaaetectrenemtes dbadmerna- ar agi menu, the constant 
editor menu moves to the seventh line (if it is not already 
there), and the sélected menu is displayed on the eighth line. 


Creating and Editing User-Defined Constants (Continued) 





Select (Di? from the CONS menu. The menu keys are 
labelled with the names of the existing user-defined 
constants in alphabetical order. 

Enter the name of the constant to change in one of two ways. 
® Select the name from the menu, 

* Type the name, up to eight characters (case-sensitive), 





The keyboard ia aet in ALPHA-+ock 

Preas Ere). The value of the constant is displayed, and the 

menu keve are labelled: 

® To display the previous constant (alphabetically) and 
valuo, select (PREV). 

* ‘To display the next constant (alphabetically) and value, 
select (NEXT). | 


Display the constant aa described above, 


2, Enter the new real or complex value (which can be an 


eXPression |, 


You tai delete o user-defined constant in one of two waye: 


- 


* 


Through the MEM DELET menu (Chapter 18). 

Through the constant editor. Select (DELET) when the 
constant ia displayed as described above, The constant is 
deleted immediately, and the next constant (alphabetically) 
ia displaved. 


The CONV (Conversions) Menu 








The CONV Menu 


When you press [2e) [CONV], the menu keys are lnbelled with the 
conversion types. When you aelect a type, the menu keys are 








labelled with the unita for that type: 

MASS FORCE PRESS ENAGY POWER 

SPEED 

item Accosses | — = 

LNGTH Menu of units of length. 
mm cm m In ft 
yd km mile nmile it-yr 
(nmile=nautical mile, It-yr=light year, 
Ang=Angstrom, fath=fathom) 

AREA Menu of units of area. 


ft m* mi" kom? acre 
in? cm? ya? ha 








(ha=hectare) . 
VOL = of units of volume, : 
gal qt pt Oz 
om in? ir nm cup 
TIME Menu of units of time. 
BOC mn hr day yr 
week ms us ne 


aetna }S=microsecond, 
ns= opel) 





TEMP Menu of unita of tamperature. 
"S "F “K "A 
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The CONV (Conversions) Menu (Continued) 


——— OO Ee 





MASS Menu of unite of mass. 
gm kg ib amu slug 
(ton=2000 Ib, mton=metric ton, amu=atomic 
mass unit! 
FORCE Menu of units of force. 
MN dyne tort kg! lot 
(tonf=tons force, kgt= kg force, Ibf=pounda force) 
PRESS Menu of unite of pressure, 
atm bar Nm Ibfin? mmHg 











ENRGY Menu of unite of energy. 
J cal Btu ft-lb kwe-hr 
av arg 1-atm 


 (ftb=foot-pound, eVeelectron-volt) 
POWER Menu of unite of power. 
hp Ww ftib/s. calls Btu/m 
(W=watts, ftib/s=foot-pound per second, 
Btulm=Btu perminute) — 
SPEED Menu des unites de vitesse. 
Note: immH,! is copied to the cursor location as mmH,O. (Biuim 





ia copied as Btu/mn. 
Values of conversion factors generally use internationally 
defined values. 
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Using Conversions — 

















Tha functions to convert between unite on the 11-85 mus! be accessed 
from the CONV menu. Unite are grouped by conversion types. You can 
conven between any pair of unite within « conversion type. 





Using a Conversion You cannot type the name of a conversion function in an 


Function in an 
Exprossion 


expression or obtain it from the catalog. To enter the name of a 
conversion function in an expression, youtmuat “build” the 
name of the function through the CONV menu. The name 
consista of three parts: the “from” unit, the conversion symbol, 
and the “to” unit. 

Ll. Enter the real value to be converted (which can be an 
expression |. 

2. Press [ie] CONV to display the conversion menu, The menu 
keys are labelled with the types. 

3. Select the type of conversion. The menu keve are labelled 
with the units within that conversion type in alphabetical 
order. 

4. Select the “from” unit. The name of the "from" unit and the 
conversion symbol © are copied to the cursor location. 

5, Select the “to” unit. The name of the “to” unit is copied to 
the cursor location. 
value from unit to uni 

For example, 2 In =mm returns 50.8. 

The “from” and “to” unit must both be from the same conversion 

type. You cannot, for example, convert fi to gal, 

Once a conversion function has been entered, you can edit the 

alphabetic charactere.of the “from” unit and the "to" unit, but 

the special characters *,?, 9, 5, -,/, and © are accessible only 
through the CONV menu. 

To convert values expressed aa rates, you must wae 

Saarent anak, For example, to convert 12 miles in 7 howre to 

meters per second, enter (12/7) mifhr=m/s or 12 mila+mi/7 

hreseo, which returns 766354265714. 
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Chapter 9: Strings and Characters = 
This chapter describes strings and how to manipulate them, It also 
describes the miscollancous characters, Greek letters, and accented 
international letters available through monue for use in display text and 
vortable names. 

Chapter Contents Entering and Using Strings . 0-2 
The STANG (String) Menu . . PART os aie ele a! eee 
‘The CHAR (Character) Menu 2... 6 ee ee ee 5.6 
Accessing Miscellaneous and Greek Characters .. . 8-7 
Accessing International Characters . Kase 9-8 
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Entering and Using Strings 





On the TI-85.you can enter and use strings. Strings are used primarily 
in programming to display and enter characters. Strings are entered, 
stored, and displayed directly on # command ling. 





A string is 0 sequence of characters that is enclosed between 


quotation ("} marks. Strings are not evaluated. To evaluate a 
string, it must first be converted to an equation using the 
St§Eq instruction | page 9-5). 

Strings on the TI-85 have two primary applications. 


* 


Entering @ String L. 


They define text for display ina program, 

They secept input from the keyboard in a program. 
Press (dd) (STANG! to display the STANG menu. 

: aie ingth 

Select “ to indicate the beginn 

Enter the characters in the ‘icing Preas [iN 
a3 Appropriate. 

Select © from the STANG menu to indicate the ond of the 


string. This is-net necessary at the end of a command or 
precerling the i) key. 








The completed expression is: 
“string” 
For ¢xample, “Hello” , 


Entering and Using Strings (Continued) 





String Varlabbes On the TI-84, strings can be stored to and represented by 
Storing a String To store a string, press (it) following the string and then enter 
the name of the variable to which to store the string. The 
aerial peer in: 
For saad dies "Hello" GREETING. 
Dlaplayings String $= To display the contents of a string variable, enter the name of 
Variable the string on a blank line on the Home sereen and press (TE). 








The STRNG (String) Menu 


The STIG menu dlopieys-adiditione! fonctions end lontradticne te 
manipulate strings. When you select from the STRNG menu, the 
character or the name of the function or inatruction la copled to the 





Finding a Subset ot 


i 


When you press (it) ISTANGI, the menu keys are labelled with 
* sub Ingih EqeS1 St+Eq 

The * character is used to enter strings (page 9-4), 

sub (subset) returns a string created from a subset of a string. 
sub has three arguments: a string or the name of a string 
variable, the beginning position (1, 2. 3, ete.) of the subset, and 
the number of characters (including blanks) in the subset, 
When the expression ia evaluated, the subset of the string is 
returned as a atring. 

sub string, begin, langth) 

For example, if STRING contains "The answer is 33" , then 
sub(STRING,15,2) returns "33" . 

ingth (length) returns the number of characters of a string. The 
string can be a variable containing a string, or you can enber 
the atring directly. When the expression is evaluated, the 
number of characters (including blanks) in the atring is 
returned. The quotation marks are not included in the length, 


Ingth “string" or Ingth string name 

For example, if STRING contains “The answer is 33" , then 
Ingth STRING returns 16 , 

For example, "St"+"ring” returns “String” . 
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The STANG (String) Menu (Continued) 





Equation to a String 


to an Equation : 


Eq*St (equation to string) ie uzed primarily in programming to 
convert an equation to a string. It has two arguments: the name 
of the variable containing the equation and the name of the 
variable to which to store the atring. When the instruction is 
executed, septa hance pn nc ai Be @ 
atring in the string variable 

Eqn @xecuation.neme. stir: hail 

The Disp programming inatruction displays the atring in the 
string variable. 

Sl ®Eq (string to equation) is used primarily in programm 
convert a string entered using the InpSt programming 
instruction into an equation bo use in an expression, It has two 
arguments: the name of the variable containing the string and 
the name of the variable to which to store the equation. When 
the instruction is executed, the string in the string variable is 
converted to an equation and stored in the equation variable, 


St+Eqistring_name, equation_name) 

In a program, the following commands allow the user to enter a 
function to graph during execution. 

‘InpSt "Enter y1: ",STA:St+Eq(STR,y1) 


ing to 





The CHAR (Character) Menu 





The CHAR menu accesses additional characters to use in variable 
names and display text. 
The CHAR Menu When vou press {id) (CHAR), the menu keys are labelled with the 














CHAR (character) menu. 
Misc GREEK —INTL 
tem Accosses == _—= 
MISC Menu of miscellaneous characters (page 9-7). 

? # 4 he : 

1 @ § - I 

é fl fi ¢ ¢ 
GREEK Menu of Greek characters (page 9-7). 

ic p ¥ A 4 

q 6 A Mi re 

i | ‘ (2 
INTL Menu of accent marks to create international 

characters (page 9-8), 

Fa 





8-6 Strings and Characters 


Accessing Miscellaneous and Greek ¢ Characters 





The CHAR MISC and CHAR GREEK menus display miscellaneous 
charecters and the most commonly used Greek characters for wee in 
variable names, strings, and display text. When you select an item from 
the MISC or GREEK menu, the charecter le copied to the cursor 
bocation. 





Using Miscefianeous ‘T'o use a miscellaneous character in a name or text: 


Characters 


1. 
2. 


a. 


Press (i) (CHARA! to diaplay the CHAR menu. 
Select (Misc). The menu keve are labelled with the pret five 


items of the miscellaneous character menu. Press [ie to 
move around the menu. 


7 a 5 So F 
{ & 5 * | 
é N A ¢ ¢ 


Select the character, which is copied to the cursor location. 
You can continue to select characters from this menu. 


Note: 8, A, C and ¢, are the only miscellaneous characters that 
ere Valid in a varinble name. |, % , and" are functions. 


To use a Greek character in a name, expresmon, or text: 


i 
=, 


a. 


Press [id] (CHAR) to display the CHAR menu. 

Select (GREEK), The menu keys are labelled with the first 
five items of the Greek letter menu. Press ME! to move 
around the menu. 


a B ¥ A & 
E a ia p 
% a t ¢ i 


Select the character, which is copied to the cursor location. 
You can continue to select characters from this menu. 


Note: n is on the keyboard. On the TI-§6, 1 is not « character 
and is not valid in variable names. An is implied multiplication. 
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Accessing International Characters 





The CHAR INTL menu item accesses accent marks thal can be 





cheracters for wee in variable names and display text. 
Using internstional = To use an international character in A name, Expression, or text: 


Characters in an 1. Press [iy] (CHAR) to display the GHAR menu. 

2. Select NTL. The menu keys are labelled with the accent 
marks. 

3. Use the menu keys to select an accent mark. 

4. The keyboard ia automatically set in ALPHA-locK (or 
aipha-lock if you manually get it for alpha or alpha-lock }. To 


Press the key for the vowel. 
The character that is copied to the cursor location includes the 
accent mark: for example, &, A or &. The keyboard remains in 
ALPHA-lock or alpha-fock, | 


Chapter 10: Number Bases 





This chapter describes functions, instructions, and designators io 
enter and use numbers in binary, hexadecimal, octal, or decimal 


number bases on the TBS. 

Chapter Contents Using Number Baser” . . . pa a ee RE 
The BASE (Number Base) Menu’... 2... ss 108 
Designating NumberBases 2...) De 
Accessing Hex Digite ... . ew casece we; a 
Displaying Results in Another Number Base ....... 10-6 
Using Boolean Operators . . a ba(ecece| ae 
Manipulating: Number Base Digits: Sr ive as cts.s) 2S 
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Using Number Bases 


You can enter and cisplay ncontiennsn: itis TAG An Ulver: hexadecimal, 
octal, or decimal number base. 





Number Bases The MODE number-base setting (Chapter 1) controls how an 
entered number is interpreted and how results are displayed on 
the Home screen. However, you can enter numbers in any 
number base using number-base designators, and you can 
display the result on the Home screen in any number bane 
using number base conversions. 


All numbers are stored internally as decimal. If you perform an 
operation in a MODE setting other than Dec, the TI-85 
performs integer math, truncating after every calculation and 
expression. For example, in Hex MODE 1/347 returna Th (1 
divided by 3, truncated to 0, and then added to 7), 





Number Base Binary, octal, and hexadecimal numbers on the TI-85 are 
Ranges defined in the following ranges: 
TYPE =—«C«Wighh Value =——issst—t—i—(“‘é«éi im Equivalent 
Low Value 7” 
Binary 01017 41971 1907 1411b |= «82,787 
1000 0000 0000 G000b = -S,787 
Octal 2657 1420 3643 7rrfo 89,000,009,000,000 


5120 6357 4134 S001 “AO 899,906,090, 090 


Hexadécimal 0000 SAFQ 107A 3FFFH = (93,090,099,900,090 
FFFF ASOC EFS5 CO0ih = -90,009,000,000 000 


One's and Two's To obtain the one’s complement of a binary number, enter the 
Complements not function (page 10-7) before the number. For example, not 
177700001117 in Bin MODE returns 11110000111 10000{bb). 


To obtain the two's complement of a binary number, press (El) 
before entering the number, For example, -111100001111 in 
Bin MODE returns 1117000011110001. 
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The BASE (Number Base) Menu 





Sil ideas gnu abet RT Cae aeT. tinction anid 
Instructions to use with numbers in binary, hexadecimal, and octal 
number bages, In addition to decimal number base. 





The BASE Menu 


When you prees [3¥) [BASE], the menu keys are labelled with the 




















number hase meni. 
Item lh Accesses 
A-F Hexadecimal characters (page 10-5). 
A 
:) c Dp E F 
TYPE Number base designators (page 10-4). 
b h o d 
CONV Display conversion instructions (page 10-6). 
= *Bin Hex Oct Dec 
BOOL Boolean operatora (page 10-7). 
and or xor not 
BIT Bit-manipulation functions (page 10-8), 





Number Bases 1 


& 


Designating Number Bases 





The BASE TYPE menu accesses the number base clesignators. You 
can enter a number in any number base using the number base 
Genrgnatore:b (ninary), & pexareninel, © (eal), od (esctmel) They 
muni be entered from the BASE TYPE manu and be typed from 
the keyboard. 





Designating the 
Base of a Number 


Example of Number 
Base Eniry 


In an expression, you can enter a number in any number base, 
regardless of MODE. Enter the number, followed by the baae 
designator, 


1. . Enter the number. 

2, Press [ie] (BASE) to display the number base menu. 

4, Select TYPE). The menu keys are labelled with the number 
base designators. 
b fh o a 

4, Select the type of number base. 
The designator is copied to the cursor location. 

6, Continue entering the expression. 





Set Dec 10b+10 
(default) 12 

1Oh+10 
26 

Set Bin MODE 10h+10 
100106 

10d+10 
1100b 

Set Oct MODE 106+10 
126 

100+10 
220 

Set Hex MODE 10b+10 
12h 

10d+10 
TAN 


104 Number Bases 


Accessing Hex Digits 





sie BANE: Ack: ihemanecnopentne wena ite A, which are 
special characiers on the Ti-84. They must be entered from the BASE 
A-F menu and cannet be typed trom the keyboard. The hexadecimal 
digits 0 to 8 can be typed from the keyboard. 


To enter 4 hexadecimal number, type the digits 0 to 9 from the 

kevboourd, just as you would fora decimal number. [f one of the 

digits A to F is required: 

1. Press (te) (BASE! to display the number base menu. 

2 Select (A-F). The menu keys are labelled with the 
hexadecimal characters. Notice that they are slightly 


different from the letters A to F, 
* Ifyou are on the Home screen, the menu keys are 
Lin bes laeet: 
A 
C D E F 
To enter A, press [ie] (M1). 
*® Ifyou are in an editor, the menu keys are labelled: 
A-8 Cc D E F 
‘To enter A or B, press [F) and the menu keys are labelled: 
A B Cc o E-F 


9. Presse the menu key associated with the character. The 
hexadecimal character ia copied to the cursor location. 
4. Continue entering the number, You may continue to select 


Note: If the MODE is not Hex, you must enter the h designator, 
even if the number contains a special hexadecimal character, 
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Displaying Results in Another Number Base 





The *Bin instruction 


The «Hox instruction 


Example of Humber 
Base Display 


displayed. | | 
Based on the MODE bese setting. In ail but Dec, the result is 
truncated to an integer. 


When you select (OONV) from the BASE menu, the menu keva 
ort labelled with the base conversion menu. 

~Bin Hex Oct Dec 

*Bin (display as binary) displays a real result in binary — 
number base, including the b suffix, (Results outaide the binary 
range are displayed according to the base MODE.) 

resull*Bin (Resulta outside the binary range are displayed 
according to the base MODE. | 

Hex (display as hexadecimal) displays a real result in 
hexadecimal number hase, including the h auffix. 

resull Hex 

Oct (display as octal) diaplayve a real result in octal number 
base, including the o suffix. 

resull*Oct 

*Dec (display as decuma)) displays a real result in decimal 
number base, including the d suffix in Bin, Hex, or Oct MODE. 


resull * Dec 
In Dee MODE, solve 106+ Fh + 100+ 10, then increment by one 
and display in other number bases, 
Set Dee MODE 106+Fh+100+10 
binary diaplay Ans+1 Bin 
1001006 
Hex chsplay Ans+1 Hex 
Octal display Ans+1 »Oct 
460 
Decimal display 
(current MODE) Ans+1 
ag 
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Using Boolean Operators 


functions that compare two arguments bil by bit. 





of, and or 


When you select GOO; from the BASE menu, the menu keys 





are labelled with the Boolean operators, 
and or ror not 
The operators and, or, iaaabadbar cose or) require two real 
arguments (which can be expre a}, 
value and value 
The operator not requires one real argument (which can be an 
expression). 
not value 


When the expression is evaluated, the arguments are converted 
to hexadecimal integers and the corresponding bits of the 
arguments are compared. The results are returned according to 
this table: 




















argument _argumen and or not (angi 
1 1 1 L O 0 

1 0 Lt 1 I 0 r 
0 ial bin eat oi i 1 

0 70 0 oc 0 ! 

The result is displayed according to the current MODE setting. 
For example; 


® In Bin MODE, 101 and 110 returns 100b. 
® In Hex MODE, 5 and 6 returne 4h. 
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Manipulating Number Base Digits 


The BASE BIT menu accesses that manipulate bite in number 
base digits, Thens/funciione afb valaa reac Oct. and Hex MODE. 








The BASE BIT Menu 9 When you select (BIT) from the BASE menu, the menu keys are 
Lo beled vie the bit manipulation funetions. 
Note: Both the argument and the result must be within defined 
number ranges (page 10-2), Rotate and shift operate on 16 base 
digits. It is possible, ay Nveapd if the ae is not entered in 
binary, to overflow on these calculations 
The Rotate roth (rotate to the right! and toll, dentate to the heft) Galo ore 
Functions real argument (which can be an expression). 
When the expression is evaluated, the argument is truncated to 
an integer, converted to the current base MODE, and the bits 
rotated. 
OIF value or rot value 
For example, in Bin MODE, rotL 0000171100001111 returns 
177700007 11106. 
In Hex MODE, rot AB (10100110) returns §3 (0101 0011), 
The Shift Functions § «shftA (ehift to the right) and shftL (ahift to the left) take one 
real argument (which can be an expression!. 
When the expression is evaluated, the argument is truncated to 
an integer, converted to the current base MODE, and the bits 
shifter. 








ShftL value or shA value 

For example, in Bin MODE, shAlR 00001117100001111 returns 
1711700001 116, 

In Oct MODE, shftL § (101) returns 120 (001 010), 
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Chapter 11: Complex Numbers 


sc hteihan Mimeticiis electri arid an eine weiter 
deactribing additional functhons and Instructions to use with comple: 
numbers on the Tl-B5. 





Chapter Contents Entering and Using Complex Numbers... . . 0.00. Dl 
The CPLX (Complex Number) Menu......0.+.+.. dd 
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Entering and Using Complex Numbers 


Complex numbers begin and end with parentheses, and have two 
elements separated by etther a comma (rectangular format) or an anglo 
symbol (polar format). 





Complex Numbers 


A complex number haa two components. On the TI-85, the 
complex number a+bi is entered ae (a,b), In this guidebook, this 
in expressed as (real,imag) in rectangular format or 
(magnitude.<angla) in polar format. 

Lidta, matrices, and vectors can have complex elomenta. 
Complex numbers are stored in rectangular format, but you can 
enter a complex number in rectangular or polar format, 
regardless of the format apecified by the MODE setting. The 
separators, which are entered from the keyboard, determine the 
format, The components can be real numbers or expressions 
that evaluate to real numbers; the expression ie evaluated 
when the command ia executed. 

On the TI-85, complex numbers con be stored to and 
represented by variables. 

Complex numbers in results, including list, matrix. and vector 
elements, are displayed in the format (rectangular or polar) 
specified by the MODE setting or by a display conversion 
instruction (page 114): 


(real.imag) or (magnitude.angle) 


For example, in PolarC and Degree MODE, (2,1)-(1.45) returns 
(1.32565420614.12. 7643896828). 


To use a complex number in an expression, you may: 
* Type the complex number directly. 


* Type the name of the complex-number varinble 
(case-sensitive. 


® Select the name from the VARS CPLX screen. 


11-2 Complex Numbers 


The CPLX (Complex Number) Menu 


with complex numbers. Prees i to move around the menu. When you 
select trom the CPLX manu, the name of the function or instruction is 
Copied to the cursor location. These examples assume Radian MODE. 





The CPLE Menu 


The real Function 


When you press [i] (CPLMI, the menu keys are labelled with the 
first five items of (he complex menu. 


a. ted imag angle 


Lists are Valid argumente for all if these functions and 
instructions, returning a lst of results calculated on an 
element-by-eloment basis. 

con] (conjugute) returns the complex conjugate of a complex 
number or list. 

con (real,imag) returns (real,-imag) in Rect MODE 

con) (magnitude.<angle) returna (magnitude#-angle) in PolarC 


For example, con] (3,4) returns (3,-4) or (5.¢-.927295218002). 





real returna the real portion(s) of a complex number ar list as a 
real number, 


real (magnitude angle) returns magnilude*cos angie. 
For example, real (3,4) returns 3 and real (3.4) returns 
-1.96099086259 

imag (imaginary) returns the imaginary (nonreal) portions) of 
a complex number or list as 9 real number, 
imag {real,imag) returne imag. 
imag (magnitudeangle) returns magnitude*sin angle. 

or example, imag (3,4) returns 4 and imag (3.04) returna 
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The CPLX (Complex Number) Menu (Continued) 





The §Pol inetruction 


abs (absolute value) returns the magnitude (modulus), 

V (réal + imaginaire*), of a complex number or list. 

abs (real,imag) returns ¥ (rdéel" + imaginalne®), 

abs (magnitude.angia) returns magnitude. 

For example, abs (3,4) returns 5 and abs (3.4) returns 3. 
angle returns the polar angle of a complox number or list, 
calculated as tan imag/real) (adjusted by +n in the second 
quadrant or -t in the third quadrant, 

angle (Femi iereng) returne tan’ Yimag'real), 

angle (magnitudeangia) returns angle 

For example, angle (3,4) returns 927295218002 and angle 
= G4) returns -2.28318530716. 


Rec (display as rectangular} displays a complex result in 
rectangular format. It is valid only at the end of a command, It 
ia not valid if the result ia real. 

complex_reasult Rec displays (realimag). 

For example, ) -2™Ree displays (0,1.41421356237), even if the 
MODE is PolarC, 

«Pol (display as polar) displays a complex result in polar 
format. It is valid only at the end of a command, It ia not wabid 
if the result ia real. 

complex_resull™Pol displays ia, ite gl 

For example, even if the MODE is RectC, J -2=Pol displays 
(1.41421356237 21.57079632679) in Radian MODE 





1i4 Complex Numbers 








Chapter12: Lists 
Tobi chester dndeetbnn funetiiasand imarwiniodas $s dns wlth ita on 
the T-85. Lists on the TI-85 can be any langth, limited only by available 

Chapter Contents yf rie Ss 2s ores NE ese: e-avecee ae 
SRO LTOT TRB oF fib p swiss ee selececettaeectcen Jee 
Selecting a Liat , es elers Ge 
Defining and Editing Liste with the Editor .. eA ue 
Dee ey ie teres: eT 
List Functions . . Tr Wel(a\ eats 12-8 
Defining and Recalling List Dimensions Peet @. f . 12-10 





Entering and Using Lists | 


cniariidennxemrwtacatl ammieraaae wae 
You can enter lists, which begin with a (and end with a}, in on 
expression directly from the keyboard. You also can define and efit 
lists in the LIST editor. 





Ueing a List in an 


Entering a List 


12-2 ~=—s Lists 


The completed exr 


® To provide a list of values ax function arguments. 

® Tograph a family of curves. 

® Tostore and manipulate statistical data. 

To use o listin an expression: 

® Type the name of the list variable (case-sensitive), 

® Select the name from the VARS LIST acreen., 

® Select the name from the LIST NAMES menu. 

You can enter, edit, and store a list in the LIST editor (page 

12-6), You also can enter a list directly in on expression. 

1. Press [Bs] (LIST) to display the LIST menu and select |) to 
indicate the beginning of the list. { is copied to the cursor 
location. 

2. Enter each element.in the list, separated by commaa. 
element can be a real or complex number or an expression 
that evaluates toa real or complex number; the expression 
ia evalusted when the command is executed. Commas are 
required on entry to separate elements, but ore not 
displayed on output. 

3. Select () from the LIST menu to indicate the end of the list. } 
is copied to the cursor location. This is not necessary at the 
end of a command or preceding the [>] key, 

pres Jon for a tist ia in the form: 

felament, elemarit,, .. . ,alemeni,} 
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Displaying a List 
Variable 
Results of List 


Accessing List 


On the TI-85, lists con be stored to and represented by 
variables. 

To store a list ora list result, press [) following the list and 
then enter the name of the variable to which to store it. The 
completed instruction i in the form: 


To display the contents of a list variable, use the LIST editor or 
enter the name of the list variable on a blank line on the Home 





Wadiek akc Sado Meng Gide Aevlayed Ns onth , ollipsis 
marke (,..) are shown at the Jeft or right. Use [] ar 4) to scroll 
the list. Lists are displayed in the form: 

{elament, aements... ehemer,) 

Lists can be arguments for certain functions. The function 
returns a list of results calculated on an element-by-element | 
basis, If two arguments of a function ere lists, they must be the 
aame length, 

For example {1,2,3) returns {1 4 9}. 

A list element can be a real or complex number. If ony element 
of a list ia complex, all elementa in the list are complex and are 
displayed as complex. 

For example, (1,2,y (-4)) returna ((1,0) (2,0) (0,2)). 

To use an individual list clement in on expression, enter the 
name of the list, followed by the number of the element in 
parentheses: 

Note: The TI-85 does not interpret this as implied 
multiplication. 


The LIST Menu 





The LIST Menu 


12-4 = Lists 


The LIST menu sccosses the LIST identifier characters, the LIST ocitor 
(where you create, enter, and edit lists), and a menu of additional list 
functions and instructions. 


When vou press fist) (LST), the menu keys are labelled with the 


LIST menu 
{ \ NAMES EDIT aps 
tem = (kA 
{ list identifier character. 
} fist identifier character. - 
NAMES Menu of existing lists. — | 
EDIT LIST editor, whore you enter and edit Hasta (page 
12.5), 
] 


dimt. sonmA soriD min max 
sum prod Seq li=ve ve eli 
Fill 


The LIST NAMES menu displays the names of existing lists in 
alphabetical order. Press M7 to move around the menu. When 
you select an item, the name of the list is copied to the cursor 
location. 





Uisisdinin pies Bad cruel oeeelating) nuk wouk Hei Uae onlnk ce 
oe eee You can then use the LIST editor to define a new 








‘Selecting a List lL Get ere ene eee ee 





2, Enter the name of the list, 


* inns hig ial aide oe existe ta ot wp to eight 
characters (case-senaitive), The keyboard is set in 
ALPHA-lock 


3. Proas (tt), if you selected an existing list, the LIST editor 
displays ite elements. In a mew list, only the firat element is 
displayed; the value is blank. A + is displayed at the left of 
the line above the menuls) if there are more elements in the 
list than can be displayed at one time. 





Defining and Editing Lists with the Editor 





Editing « List with 


LIST Editor 


12-6 Lists 





After you have entered or selected the name of the lis!, the LIST editor 
Pronipia you to enter or edit the elements. 


Eriter new real or complex values (whien can be expressions) for 
the het elements, as appropriate. Expressions are evaluated 
when fou Tove Off the elament ox leave the editor. 

When you press EX or (¥) at the bottom of a list, o prompt, for 
a new element is added automatically, 

Note: If you prose a key that accesses a menu, the LIST oditor 
menu moves to the seventh line (if it is not already there), and 
the selected menu is displayed on the eighth line. 








fs) Moves the cursor within a list element. 

fy) Moves the cursor between list elements. 

(EWTER Moves the cursor to the next list element. 
Ingerts a new eloment above the cursor. 

DELL Deletes the element where the cursor ia located. 

(eREAL Truncates the list in the editor to a real list. 

Note: To move quickly to the final element in the list, press [ a) 

from the first element. 


Using Math Functions with Lists 


A list can be used to inpul several values to serve as arguments for 
certain functions. The function is evaluated for each element in the lial 















and ao Had of remulte bs returned. 
Using Math Function __Dirpia ; 
Functions with Lista 4 dition and subtraction (1,7.4}41,2,3) B 
5 -o 
9411.7,(2,1)} 
| (14.0) (10 0) (5,1) 
Multiplication 7223) 
(4 ,0)-(74,0) (6.3) 
aq1,7.2} eon 
| | | (3 21 6) 
Division ee ee) 
5 5} 
[17 .2)5 
il Lal ne 1% (2 144} 
Single-argument function (1,7,2F 
(1 49 4) 
in (1,72) 
(0 1,94597014906 69... 
Relational operators (1.7,2}<{5,5,5] “0% 
101 
Notes about Using =» [fa list is used as an argument to a function, the function 
Math Functions with must be valid for every element in the list, except in 
Lists graphing. 


© if two liste are used as arguments of two-argument 
functions, the length of the lists must be the same. The 
result is a list in which each element is the reault of 
evaluating the function using the corresponding elements in 
the lists. 
For example, {1,2,3}+(4,5,6)} returne {5 7 9), evaluated as 
(144,245,346). 

® fa liet and a value ore used as arguments of two-argument 
functions, the value is waed with each element im the list 
For example, (1,2,3}-4 returns (5 6 7}. 
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List Functions 








The UST OPS Menu = When you select (OPS) from the LIST menu, the menu keys are 


The min and max 


labelled with the first five items of the LIST operations menu. 


dim sorta eorD min ma 
sum prod eq ve ve #ll 
Fill 

dim is explained on page 12-10. 


sorta (sort ascending) and sortD (sort descending) return lists 
with elements sorted in ascending or descending numerical 
order, Complex lists are sorted based on magnitude (modulus), 
sortA (elament, element;, ... } or sorta list_name 

For example, sortD (2,7,-8,0} returns {7 2 0-8). 

min (minimum) and max (maximum) return the smallest or 
largest element of a list. For a complex liat, the element with 
smallest or largest magnitude (modulus) ia returned. The 
parentheses are required. 

min((element,,elaments, ... }) or max/(list_name) 

For example, min({2,7,-8,0)}) returns -8. 

sum (summation) returna the sum of the elements of a real or 
complex list, 

sum jelement,,elemenis, ... } or sum list_name 

For example, sum {2,7,-B,0) returns 1. 


List Functions (Continued) 





The li=ve Function 


The ve eli Function 


prod (product) returns the multiplicative product of the 
elements of a real or complex list, 

prod {element,,element,, . .. } or prod list_name. 

For example, prod (2,7,-8) returns -1172. 

seq (sequence) returns «real list, in which each element is the 
value of the expression, evaluated at increments for the 
specified variable from the beginning value to an ending value. 
The increment.can be negative. seq is not valid within the 
expression. 

seqlexpression,varable_nane,begin,end, increment) 

For example, seq(M?,M,1,11,3) returns (1 16 49 100). 

lieve (convert list to vector) returne a real or complex vector 
converted from a list. 

lieve jelement; element, ... } or ve lisi_name 

For example, 3lieve {2,7,-8,0) returna [6 21 -24 0), 

ve ell (convert vector to list) returns 4 real or complex list 
converted from a vector. 

ve Mil (element, elements...) or ve =li vector_name 

For example, (ve «ll [2,7,-8,017 returns (4 49 64 0). 

Fill stores a real or complex value to every element in an 
exiating list, 

Fili(value,list_name) 


Defining and Recalling List Dimensions 


You can aocess the dimension (langth) of « list using the dim. function 
on the LIST OPS menu. lf weed as 6 function, dimL returns the number 

of elements of a list. Combined with the store instruction, you can use 

dimL te change the length of a lint. 





The List Dimension dim (list dimension) has three uses: 


Function 


12-10 


Lists 


To return the length (number of elements) of a list. 

dim list 

For example, I/dimL {2,7,-8,0} returns .25. 

Te create a new list of a specified length. The elementa of 
the new list are zeros. 

lengih—dimt list_name 

hl cae 3—dimL NEWLIST creates NEWLIST 

To redimension an exiting list. The elements of the old list 
that are within the new length are not changed. Any 
additional elements that are created are zerve. 
length—+dimL list_name 

For example, if MYLIST contains {2 7 -8 0): 

S—dimL MYLIST changes MYLIST to {2 7 -8 0 0}. 
2—dimL MYLIST changes MYLIST to {2 7}. 





Chapter 13: Matrices and Vectors 
Sinceiendeetn eine enmananeninel 
The number of matrices and vectors thal you oan store in the TI-65 Is 
limited only by available memory. Matrices have up fo 255 rows and 
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Entering and Using Matrices 
3 titanate 


A matrix is 8 tero-dimensional real or complex array. Matrices, which 
begin with [[, can be entered directly in an expression, They also can 
be defined and edited in the matrix editor. 


Using a Matrixinan § To use a matrix in an expression: 


Entering a Matrix 


© Type the matrix direetly. 

* Type the name of the matrix variable (case-sensitive). 

* Select the name from the VARS MATAX acreen., 

® Select the name from the MATAX NAMES menu. 

You can enter, edit, and store a matrix in the MATRX editor 
(page 13-6). You also can enter a matrix directly in an 
expression. 

L. Presa (3g) (0) to indicate the beginning of the matrix. 

2. et ee 


4. Enter each element in the row, by commas. / 
element is a real or complex value (which can be an 
expression); the expression is evaluated when the command 
is executed, Commas are required on entry to separate 
elements, but are not displayed on output, 

4. Press (he) (I to indicate the end of a row. 

5. Hepeat stepa 2 to 4 to enter all of the rows, 

6. Press (be) (I) to indicate the end of the matrix. 


The closing |) is not necessary at the end of a command or 
preceding the key. The completed expression is in the form: 
[jolemernt, 4, ATO, 1) - [eementn 1 -- MMos, il] 

Note: Each row in a matrix is a vector, therefore, a vector can 
be used to define a row. For example, [1,.2,3}-+Visqvillvil] is 
equivalent to [[1,2,3I[1,2.3]] 
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Entering and Using Matrices (Continued) 





variables, 

To store a matrix or a matrix result, press (7) following the 
matrix and then enter the name of the variable to which to 
store it, When the instruction is executed, the TI-85 evaluates 
any elements entered as expressions and then stores the matrix 


to the variable. For example: 

[f5~4,1,0}02,3,1)(7,0,0)01,1,1]> MM 
[eplayinga Matrix To display the contents of a matrix variable, enter the name of 
Variable the matrix ona blank line on the Home screen and press (EXTER. 





Results of Matrix Matrix reaults are displayed in tabular form on the right of the 
rani elie Ha 


. ieaee-pinigdenet aie Bee Ag seam ea 
indicated by elli is marks (.. in the left or mght column of 
the display, use | and [) to display the rest of the columna. 

* eee i eee asc aa sas cial 
by T in the right column of the top row or + in the right 
citer eerie d (7) to display the rest 

rows 





Entering and Using Matrices (Continued) 











Caleuiate 2 times the matrix: ‘ ey 
j 


Store it to a variable and recall element 1,2. 
2 {mal | (fed (115 ‘ 


3i-|2 
* [2 iO 201 
tnd) 3) Gina) me] {11 205,9-212.(2,10) | 
ai [{( 10,0) (2.0)) 
(4.0) (4,2)]] 
Ans—+MAT 
(1(70,0) (2,0) 
[(4.0) (4,2)]] 
MAT (1,2) 
(2,0) 





A matrix element can be a real or complex value. 

If any element of a matrix is comples, all elements in the 
matrix are complex. 

Nate: The TI-85 does net interpret the name of a matrix 


followed by an open parenthesis as implied multiplication. It 
aecesses specific elements in the matrix (page 13-19), 


The MATRX (Matrix) Menu 








The MATAX Menu 


Names of Matrices 


When you press (id) MATAXI, the menu keys are labelled with 

















the matrix menu, 

NAMES Menu of existing matrices, 

EDIT The matrix editor, where you enter and edit 
matrices (page 13-6), 

MATH Matrix math functions (page 13-12), 
det T norm = @iig VI eigVc 

ops Matrix row functions and other matrix functions 
and instructions |page Lj-14). 
dim Fill ident ref rref 
aug rSwap rAdd multR mAAdd 


rand 
CPLX Complex matrix functions (page 13-18). 
con| real imag = abs angle 


The MATRX NAMES menu displays the names of existing 
menu, When you select an item, the name of the matrix is 
copied to the cursor location. 
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Defining and Editing Matrices with the Editor 


in addition to entering matri cede ican aiaonaicn ven an Ue 
thie aaabithediner Aci detlan dans inebet arto user eiteben sannte, To 
cefine new matrix or edit an existing one, you must first select the 
matrix name. 








1. Select EDIT) from the MATAX menu to display the matrix 
selection screen. The menu keys are labelled with the 
names of existing matrices in alphabetical order, 








* Select an existing name from the menu. 


® Type the name of 4 new or existing matrix of up to eight 
characters (case-sensitive), The keyboard ia set in 
ALPHA-lock. 
3. Press BER, If you selected an existing matrix, its 
dimensions and elements are displayed. 
The dimengions-of the matrix (rows x columns) are displayed on 
the top line. The default dimension for anew matrix is 1 x 1. 
The cursor is on the row dimension. You must accept or change 
the row dimension value and the column dimension value each 
time you enter the matrix editor. 





* To change the value, enter a a Aeber he Gee and press 
ENTER) . 


Note: You can use (4) and (¥] to move onto and edit the matrix 
dimensions at any time in the editor. 
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Defining and Editing Matrices with the Editor (Continued) 








The matrix is displayed in the matrix editor one column at a 
time, For example, let SAMPLE be the § x 4: matrix: 


qogoownn 
Lorusns 





ee 


— 
a 
—_ 






The six elements indicated in column 3 of SAMPLE would be 
displayed in the matrix editor as: 


name & dimensions 
row, COMMIT vane 


Defining and Editing Matrices with the Editor (Continued) 





Editing a Matrix with Ina new matrix, all values are xero: 4 is displayed at the left of 


‘the line above the menu/(e) if there are more rows in the matrix 


than can be displayed at one time. 





Enter new real or complex values (which can be expression 
the matrix elements, as appropriate. eeeiasiones ercavalbated 
Sh YO ae oe eee ees the editor, 


* Press SiH] after each value to enter the matrix row by row. 
* Press  elteriach vale telecine teaipenvie column by 
ec] urn. 


Note: If you prese a key that accesses o menu, the matrix editor 
menu moves to the seventh line (if it is not already there), and 
the selected menu is displayed ot the eighth line. 
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Moving around the 
Matrix Editor 


When vou select a matrix, the menu keys are labelled with the 
first five itome of the matrix editing operations. Press MM) to 
move around the menu. 


i) or i) Moves the ehreor within a tatrix elainsit. 


(alor[¥) Moves the cursor within the current column. if 
the cursor is on the first element, (4) moves the 
cursor onto the dimensions. If the cursor is on 
the bottom element, [¥] moves the cursor to the 
top of the next column. 





[ENTE Moves. the eursce to the next column, same row, 
exoept on the final column (moves to first 
column, next row for convenience in entering}. , 





(«COL Diaplave the adjacent colin, with the cursor 

or (COL &) on the same row. 

ONSH Inserts a new row above the cursor, 

DEL Deletes the row where the cursor is located. 

ONS Inserts anew column bo left of the cursor. 

(OELc Deletes the column where the cursor is located. 

(eAEAL) Truncates the matrix in the editor to a real 
matrix. 


‘Ro add Pow ah Glue Beltane a cohamiin on the right, change the 
dimensions. Each new element ia zero. 
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Using Math Functions with Matrices 





Amatria can be weed in many expressions where a variable can be 
used. However, the dimensions of the matrices must be appropriate for 
the function. Math functions to use with matrices can be accessed from 
the keyboard, Math menu, and TEST menu, in addition to the MATAX 
menus. : 


To add or subtract matrices, the dimensions must be the same. 
maitrixematrix or matrix-matrix 


To multiply matrices, the column dimension of the first matrix 
must mateh the row dimension of the second matrix. 
matix"matrix or matrix matrix 


You can multiply a value times a matrix or a matrix times a 
value, 


Value malix or matrix Value 
Negating a matrix negates each element in the matrix. 
= fran 


To invert a matrix, the matrix must be aquare and the 
determinant cannot equal ner, 

matrixa’* 

To square a matrix, the matrix must be square. 

To raise a matrix toa power, the matrix must be square. The 
power must be a real integer between 0 and 255, 
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Using Math Functions with Matrices (Continued) 





Functh 


The Exponential, 


The iPart, fPart, and 
int Functions 


Rounding a matrix rounds each element in a real or complex 
matrix. The second argument (optional) is the number of 
decimal places (0.to 11) to round to, If there is no second 
argument, the number is rounded to twelve digits. The 
round(matrix,decimals) or round matrix) 
For example, round([[5.555,4.4][.001 ,0]},2) returns 

[[5.56 4.4 

fo 0 4) 
To compare two matrices using the relational functions = and 
# the matrices must have the came dimensions. The matrices 
are compared on an element-by-element basis, and «1 if true or 


a O if false is returned. If the matris is complex, the magnitude 
(modulus) of each element is compared, 

matix—matrix returns 1 if every comparison ia true; it returns 
Oif any comparison is false. 

matrixematrix returns 1 if at least one comparison is false. 

e*, sin, and cos return aquare, real matrices that are the 
matrix exponential, matrix sine, or matrix cosine of a square, 
real matrix. This is not the exponential, sine, or cosine of each 
element. The value returned for the exponential of a defective 
matrix may be incorrect, 

enmatnx, sin matrix, or cos matrix 

iPart, (Part, and int return a real or complex matrix containing 
the integer part, fractional part, or greatest integer of each 
element of a real or complex matrix. 


iPart matrix, {Part matrix, or int matrix 
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The MATRX Math Menu 


The MATAX Math menu displays additional matrix math functions. 
Press ie to move around the menu. When you select an item from the 
menu, ihe name is copied to the cursor location. 








Menu are Labelled with the first five items of the menu. 
det T norm aig! olgve 


The det Function det (determinant) returns the determinant of a square matrix, 
The result is areal cumber if the matrix is rel, a complex 


number if the matrix ia complex. 
The Transpose T (transpoge) returns a transposed matrix. The result iso 
Function matrix in which element(row,column) is ewapped with 


elementicolumn,row), For complex matrices, the result is a 
matrix in which ¢lement(row,column) is ewapped with 
elementioolumn,row), and the conjugate is taken. 
matrix™ 
Thea norm Function  nmorm returns the Froebius norm, a number equal to 
, 7) of each element of a real or complex 






The eigVi Function «=. @ ig V1 (eigenvalues) returns a list of the eigenvalues of a real or 
complex square matrix. The eigenvalues of a real matrix may 
be complex. 

TheelgVc Function elgVe (eigenvector) returns a matrix containing the 
eigenvectors for a real or complex square matrix, each column 
corresponding to an eigenvalue. The eigenvectors of a real 
matrix may be complex. 
eigVe matrix 


13-12 Matrices and Vectors 


The MATRX Math Menu (Continued) 





The morm Function  morm (row norm) returns the largest of the sums of the 
absolute values of the elements (magnitudes of complex 
elements! in each row, 

The enorm Function = cnorm (column norm) returns the largest of the sums of the 
absolute values of the elements (magnitudes of complex 
elements) in each column. 
cnorm matrix 

The LU instruction = LU (lower-upper decomposition) calculates the permutation 
matrix resulting from the Crout LU decomposition of a square 
real or complex matrix. [t stores the lower triangular matrix, 
the upper triangular matrix, and the permutation matrix in the 
variables épecified by the second, third, and fourth arguments, 
respectively. 

LU(matriximatrix_nameumatrix_ name,pmatix_name) 

The cond Function «= cond (condition) returns normimatrix/(matroc!), This number 
inditates how well-behaved a real or complex square matrix is 
expected to be for certain matrix functions, particularly inverse. 
The condition number for a well-behaved matrix ia clode to 1. 
Far a with no inverse, cond returns an error. 
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The MATRX OPS (Operations) Menu 


The Fill Instruction 


dimension function, and several additional matrix tunctions and 
item from the manu, the name is copled ho the cursor location, 


When you select (OPS) from the MATAX menu, the menu keys 
are labelled with the first five items of the matrix operations 
menu. 


aug rSwap rAd multh mA Add 


dim is explained on page 13-15. The row operations are 

explained on pages 19-16 and 13-17. 

Fill stores a value to every element in an existing matrix. 

Note: A real value stored to a complex matrix makes the 

matrix real, and vice Versa, 

ident (identity) returns the identity matrix of the dimension 

sedi fied. 

ident dimension 

Bug (augment) concatensates two matrices or a matrix and 4 

yector (real or complex),'The number of news in the first matrix 

must equal the number of rows in the second matrix or the 

number of elementa in the vector, 

aug(matrixA,matrixn8) or aug{matrix,vector) 

For example, to augment | (1.2) (3,4) | et | (5.6) (7,8) |. 

Bugi(! (1.2) (3.4].{ [5.6] (7,8) ) return (tt 2 6 8 
3 47 8] 

randM i create random mati) returns a matrix of rondam 

one-dipit integers (-9 to 9) of the dimensions specified. 


randM( rows columns} 
For example, 0-randirandM(2,3) create [4 2 oO 
[7 68 8] 
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Defining and Recalling Matrix Dimensions 


Matrix dimensions can be accessed using the dim function on the 
MATAX OPS menu. The dim function is used to recall or store the 
dimensions of a matrix. 





The dim Function dim (dimension) has three uses: 


* To return a list containing the dimensions (number of rows 
and colummna) of a matrix, 
dim matrix 
For example, dim ([2,7,1)[-6,0,11) returns {2 3}. 

® Tocreate anew matrix of specified dimensions (used with 
the store instruction). The elements in the new matrix ore 
{rows columns) dim matrin_name 
For example, (2,2}=dim NEWMTRX creates 
NEWMTRX [fo 0] 

(io Oo] 

© Toredimension an existing matrix (used with the store 
instruction). The elements in the old matrix that are within 
the new dimensions are not changed. Any additional 
elements that are created are zerog, 


{rows, columns) «dim matrix_name 
For example, if MAT contains (a TT 

| [8 9 7)] 
{2,2} *dim MAT changes MAT 
in memory to [f2 7 

te oO) 
{2,3} =dim MAT change MAT 
in memory to [@ 7 oO 
[8 0 Oo) 


The Row Functions 





Ste matrix row functions can be accessed from tha MATAX OPS menu. 
cise hse tin only ial icant 
the original matrix. The result of each hunction is a temporary matrix. 

The value for a multiplier or a row can be an expression. 





The rAdd Function 


The multht Function 


ref (row echelon form) returns the row echelon form of a real or 

complex matrix. The number of columns must be greater than 

or equal to the number of rows. 

ref matrix 

rref (reduced row echelon form) returns the reduced row echelon 

form of a real or complex matrix. The number of columns mist 

be greater than or equal to the number of rows. 

rref matrix 

rSwap (row swap) returne o matrix after swapping two rows. |t 
three 2 ‘the matrix, the number of the first 

row to swap, and the number of the row to ewap with it. 


rSwap(matrix,row! row) 

rAdd (row addition) returns 6 matrix after adding two rows and 
toring the results in the second row, It requires three 
arguments: the matrix, the number of the row to add, and the 
number of the row to add to and in which to store the results. 
rAdd(matrix,row row) 

mult (row multiplication) returns a matrix after multiplying a 
row by a value and storing the results in the same row. It 
requires three arguments: the value, the matrix, and the 
number of the row to multiply. 

multRivaiue,matrix,row) 

mRAdd (multiply and add row!) returns a matrix after 
multiplying a row by a value, adding the resulte to a second 
row, and storing the results in the second row, It requires four 
arguments: the value, the matrix, the number of the row to 
multiply, and the number of the row to add to and in which to 
store the results. 

mAAdd(value,malix,row row) 
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The Row Functions (Continued) 














Enter matrin [ (5.3,1.1] [2.0.4.2] [- 
9,-1,2,3] }GMTAX 
(é 3: 1 1] 
(2. 0 4 2] 
[3 -1 2 3]) 
Swap row 2 and row 3 rSwap(MTAX,2,3) 
[is 311 
[3-1 2 3] 
2 0 4 2]] 
Add row 2 to row § rAdd(MTAX,2.3) 
(6 3 114 
f? 0 42 
[-1 -1 6 §)] 
Multiply row 2 by 6 muhA(S, MTAX,2) 
[6 31 1] 
[10 0 20 10] 
fa -12 3)] 
Multiply row 2 by 5, mARAdd(5, MTARX.2.3) 
add to row 3 [6 38 1 13 
f2 0 4 2] 
[? -1 22 13) ] 





Return row echelon form ret MTAX 










row echelon form 
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The MATRX CPLX (Complex) Menu 





The con| Function 
The real Function 
The imag Function 


The angle Function 


Crealing a Complex 


complex matrices. a matrix has any complex clement, all elements in 
the matrix are complex, When you select an item from ihe menu, the 
name is copied to the cursor location. 


When you select (CPL from the MATAX menu, the menu koys 
are labelled with the matrix complex menu. 

con| (conjugate) returns the complex conjugate of o complex 
matrix. The result is a complex matrix in which each element is 
the complex conjugate of the original. 

con] matrix 

real returns 6 real matrix containing the real portion of each 
element. 

real matrix 

imag (imaginary! returns a real matrix containing the 
imaginary portion of each element. 

ine mainx 

abs (absolute value) returns a rea) matrix. If an element is real, 
abs returna the absolute value of the eloment. If an element is 
complex, abs returns the magnitude (modulus), 

V (rear + imag"), of the element. 

abe matrix 

angle returns a real matrix containing the polar angle of each 
element, caleulated as tan “Yimag’real), adjusted by +n for 
second quadrant or -% for the third quadrant. 

You ¢an creste a complex matrix from two real matrices of the 
same dimensions, one containing the real part of each element 
and one containing the imaginary part of each element. The 
dimensions of the matrices must be the same. 

real_matrix+(0,1 jimag_ matrix 
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Storing and Using Portions of a Matrix 


Acepesitic-néiris alemerk,ram,ocaubmetcizeen baaned lw an 
expression. You can store to a epecific matria element, row, or 
submatrix from the Home screen or a program. 





Accessinga Matix The name of a matrix followed by an open parenthesis accesses 





Element specific elements in the matrix. [t doea not indicate implied 
multiplication. The expression to access a matrix element is: 
matrix name(row,column) 

For example, if MTRAX is (li 2 3) 
(45 4] 
MTAX(1,2) return 2. 

Accessinga Matrix A matrix row ia a vector. The expression to access all of a 

Row matrix row is: 
matrix_name(row) 

For example, MTAX(1) returns [1241 

Accessing a The expression to access o submatrix ia: 

Submatrix a(beginrow,begincolumn,endrowendcolumn) 
For example, MTRX(1,1,2,2) returns ss ma 

46 
Changinga Matrix 7-»+MTAX(1,2) changes MTAX to Mi sen 
[7,6,9)—-MTAX(1) changes MTRX to (i? #9) 
[45 6) 
The instruction to store to part of a matrix row is: 
vector—matrix mare row, colurrin) 
(1,2) -+MTRX(2,2) changes MTAX to . a . 
1 


To store a submatrix, apecify the beginning row and column. 


(i5,7feo0—+MTAX(1,2) changes MTR to = [17 67) 
[46 9]] 
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Entering and Using Vectors 


A vector is 2 one-dimensional array. You can ener and use real or 
complex vectors of up to 255 elements on the TH-B5. Vectors, which 
begin with [, can be entered in an expression directly from the 

keyboard. They also can be defined and edited in the vector editor. 





Vectors Vectors are treated asin x L-arreys for calculation purposes, but 
ore entered and displayed aa 1 an arrays for convenience. A 
2-element or d-element veetor can define magnitude and 
direction in 2-dimensional or | apace, 





Vactoes of eines than Meeesleinantemest be entered ir 
rectangular format. 2-celement and 3-element vectors can be 
entered and dizplaved in several formats: 





2-element rectangular , , byl | = obey 


ixy.z] Ix y 2 
[ral (rz al 
renzo) Irae). 





Note: Only real yectors are displayed in cylindrical or spherical 
format. Complex vectors are automatically ciaplayed in 
Using a Vector inan To use a vector in an express: 
* Type the vector directly, 
Type the name of the vector variable (case-pensitive |. 
® Select the name from the VECTR NAMES menu. 
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Entering and Using Vectors (Continued) 








Entering a Vector You can enter, edit, and store a vector in the VECTR editor 

(page 13-24), You alao can enter a vector directly in an 

L. Press (33) If) to indicate the beginning of the vector. 

2. Enter each element in the vector, separated by a comma or 
angle symbol (the (¢) function of (")), depending on the 
preferred vector format. An element is a real or complex 
value (which can be an expression); the expression is 
evaluated when the command is executed. 

3. Press (i) (1) to indicate the end of the vector. This is not 
necessary at the end of a command or preceding the [itr] 
key. 

The completed expression is in the form: 

Storing a Vector On the TI-85, vectors can be stored to and represented by 
variables. 

To store a vector or a vector result, press [570 ing t 

spubiie ais Gish nib Use seaiase oF tor Vastable bate bick, Wo WEIS 

it. When the instruction ip executed, the TI-S5 evaluates any 


elements entered as expressions and then stores the vector to 
the variable. The completed instruction is in the form: 


[etemvent,,... .alement,|—svector mame 


Displayinga Vector Kea 2eloment and d-element vector results are displayed in 
Variable the format specified by the MODE setting (RectV, Cyl¥, or 
Sphere V) or by a display conversion instruction (page 14-29), 





Entering and Using Vectors (Continued) 








Example of Entering In Rect MODE, calculate 6 times the vector [5 1+1], store the 
a Vector result, and then find the fractional portion. — 
fe) 6 ea} 11) 6) 0 (2) 
ia) ET) 6f5.1+1] 
rel [3 12) 
A Ans—VECT 
(3 1.2] 
Pan VECT 
jo 2 
Vector Blaments An element of a vector can be a real ora complex number. If 
any element of a vector is complex, all elements af the vector 
aro complex. ian 
For example, (1.244.1]] returns [(1,9) (2,0) (3,19), 
Using a Vector A specific vector element can be used in-an expression. You can 
Element in an store to A specific vector element from the Home acreen or o 
Expression program. . 
value—-vecion_namelelement) 
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The VECTR (Vector) Menu 








When you press (i) (VECTAL, the menu keys are labelled with 
the vector menu. 














NAMES Menu of existing vectors. 
EDIT The vector editor, hae you enter and edit 
vectors (page 14-24). 
MATH Vector math functions (page 13-27). 
cross univ = =norm dot 
OPS bashes functions and aw conversion 
: (page 13-28 





dim Fill ha *Cyl *Sph 
‘Rec 3 fieve 8 vweell 


CPLX Complex vector finetions (page 13-30), 

conj renal imag abs angle 
The VECTR NAMES: menu, dienlave the names of existing 
vectors in alphabetical order. Press M6 to move around the 


menu. When you select an item, the name of the vector is copied 
to the cursor location. 








Defining i and Editing Vectors with the Editor 


in ecidition to entering vectors directly in an expression, you you can use 
the vector editor to define a new vector or to edit an existing vector. To 
define a new vector or edit an existing one, you must first select the 
vector name. 








Selectinga Vector 91. Select EDT from the VECTR menn to display the vector 
selection screen. The menu keys are labelled with the 
ea. een order. 





2. Enter the name of the vector. 


* isvpa thi Sane off tie oo existing wostor stip wight 
characters (case-sensitive). The keyboard is set in 
ALPHA-lock. 





4. Press BRR). Ifyou sel 
tif elements are deplayed. tn anew veto only the ret 
element te displayed: the value 15 rero displayed ! 
left of the line ahove the menuls) if there are more elements 
in the vector than ean be displayed at one time. 





Defining and Editing Vectors with the Editor (Continued) 





Editing a Vector with = Enter new real or complex values (which can be expressinns) for 


Moving around the 
Vector Editor 


the vector eloments, as appropriate. The expression is 
evaluated when you move off the element or leave the editor, 
Note: If you press a key that accesses a menu, the vector editor 
menu moves to the seventh line (if it is not already there), and 
the selected menu is displayed an the eighth line. 








Moves the cursor within a vector element. 
Moves the cursor between vector eloments. 
Moves the cursor to next. vector element. 

Inserts a new element above the cursor, | 
Deletes the element where the cursor is located. 
Truneates the vector in the editor to areal 
Vector, 


Note: To move quickly to the final element in the vector, press 
from the dimension. 
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Using Math Functions with Vectois 


A vector can be used in many expressions where a variable can be 





The Addition and 
Subtraction 
Functions 

and Division 
Functions 

The Megatton 


Funcilon 


The iPart, Part, and 
int Functhons 


To add or subtract real or complex vectors, the length must be 

the same. The result ia a vector in which each element ia the 

reault of operating on the corresponding elements. 

wector+vector or vector-vecior 

You cannot multiply a vector times a vector, square a vector, or 

raise 9 vector to 0 power. You can multiply a vector times a real 

or complex value or vice versa. You can divide a vector by a real 

or complex value. 

value vector or vector/value 

Anim x 9 matrix multiplied by an n-element vector returns an 

m-tlement vector. 

Negating a vector negutes each element in the vector. 

-ECtOr 

IPart (integer part), fPart (fractional part), and int (greatest 

integer) return a real or complex vector containing the integer 

part, fractional part, or greatest integer of each element of a 

real or complex vector. 

iPart vecior, [Part vector, or int vector 

rownd rounds each element of a vector. The parentheses ore 

required. 

round(vector decimals) or round(vector) 

To compare two vectors of the same dimension, use the 

relational functions = and +. The vectors are compared on an 

element-by-element basis and a 1 if true or 0 if false is 

returned. If the vector is complex, the magnitude (modulus) of 

each element is compared. 

vector=vector returns 1 if every comparison is true; it returns 
0 if any comparison is false. 

vectorezvector returns 1 if at leaet one comparison is false. 
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The VECTR Math Menu 


rectors, When you select an lem from the menu, the name te copied to 








i 





The VECTR Math When you selec! ‘at from the VECTR menu, the menu keys 

Menu aré labelled with Lie ment. 
crone unity reoren dat 

The cross Function  crogs (cross product! returns the cro=s produet of two real or 
complex 2-element or d-element vee. © For example, 
cross([a,b,c,),[d.2,J) returns [bf-ce o it L. 


The unt¥ Function 8 o=owunilV¥ (unit vector) returns the unit agch element Hana 
by the norm of the vector) of any re optex veto 
example, 


unit¥ [2,6,¢] returne {a‘nerm binorm ener, 
The norm Function = norm returns the length of any real or complex vector, 
calculated as y Fj) - inrhen 
The dot Function dot idot product) returns the dot product of any two real or 
complex vectors, The result is a real number if the vectors are 
real or oe complex number if the vectors are complex. For 
example, 


dotila.b,cL[d.e,1) returns ad+te+ef 
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The VECTR OPS (Operations) Menu 





move around the menu. When you select an item from the menu, the 
eee evan eee era e Some vector operations are valid 
only for 2-element of 3-element vectors. 





When vou select (OPS) from the VECTR menu, the menu keya 
ore labelled with the vector operations menu. 

dim Fill = Poi Cyl *Sph 

Alec Nh we ve =i 

dim (dimension) has three wees: 


® To return the length (number of elements) of « vector, 
dim vector 
For example, dim [-8,0,1) returns 3. 

*® To create a new vector of specified length (used with the 
store inatruction). The elements in the new vector are zeros. 
length dim vector name 
For example, 4=dim NEWVECT creates NEWVECT and 
atores [0:0 0:0) in it. 

® To redimension an existing vector (used with the store 
instruction), The elements in the old veetor that are within 
elements that are created are xeros, 
langih dim vector_name 
For example, if VECT contains [2.7 7), 2=dim VECT changes 
VECT in memory to (27). Then 3=dim VECT changes VECT 
in memory to 2 7 9), 

Note: The nome of a vector followed by an open parenthesis 

accesses & specific vector element, It does not indicate implied 

multiplication. 

Fill stores a value to every element in on existing vect 

Fill(vaiue,vector_narme) 





Conversions — 





Display conversion Initrootionsé Wi bie VECTR OPS menu contol hows 
2-elament of 3-element vector resull is displayed. regardless of the 
MODE setting. They are valid only af the end of command. The values 


in the expression are interpreted according to the current MODE 
setting. 





Display Conversion «= ‘The S-element vector conversion equations are: 


The t=ve Function 


The ve li Function 


Cylindrical [ra 2! Spherical [rool 


x =F cosd xX =T cOsn sine 
y=rsine =T sine sine 
= E=rcose 


*Pol (display as polar) diaplays a 2-element real vector result 

in polar format, even if the MODE ja not CylV or Spherev. 

vector Pol displays (ta). For example, (-2,0]=Pol displays 

[23.14150268359), 

®*Cyl (display as cylindrical) displays a 2-element or 3-element 

real weetor reault in cvlindrical format, even if the MODE is not 
| 

vecior®Cyl displays [rc 0) or {cz}. For example, [- aay 

displays (2.°3.14159265350 0] (a 3-clement vector is 

Ans), and [-2,0,1]=Cyl displays (2.:9.14159265359 1}. 

| ©Sph (display as spherical) displays a 2element or 3-element 

Talk obekca pads tn aie format, even if the MODE is not 

Sphere, 

yecior=Sph displays (r.26 0) or [rove]. For example, [0,0l-Sph 

displays (0.2020) (a 3-element vector ia stored in Ans}, and 

Sen displays [1.203.141 5026535o) 

Rec (display as rectangular) displays a 2-element or | 

3-element real vector result in rectangular format, even if the 

MODE is not Rect, 

vector*Rec displays [xy] or [x y 2]. For example, (22«] "Rec 

displays fo 0-2). 

li=vo (convert list to vector) returns a real or complex vector 

converted from m list. 

For example, ive (1,2,3) returns [1 23). 

we eli (convert vector to list) returna a real or complex list 

converted from a vector. 

For example, ve li [1,2,3) returns (1 2 3). 


all elements in the vector are complex, When you select an item trom 





The VECTA CPLX When you select <CPLX from the VECTA menu, the menu keys 

Meru are labelled with the vector complex menu. 

The conj Function = = con] (conjugate) returna the complex conjugate of a complex 
vector, The result ie a complex vector in which each element is 
the complex conjugate of the original. 


The real Function real returns a real vector containing the real portion of each 
element, 


The imag Function = imag (imaginary) returns «real vector containing the 
imaginary portion of each element in a complex veetor. 

The abs Function abs (absolute yalue) returns a real vector. If an element is real, 
abs returns the absolute value of the element. If an element is 
complex, abs returns the magnitude (modulus), 
¥ Direal® + imag”), of the element, 
abs vector 

The angle Function angle returns a real vector. If an element is real, angle returns 
0. fan element is complex, angle returns the polar angle of the 
complex elements of a vector, calculated as tan \imag‘real) 
(adjusted by +2 in second quadrant, -n in third quadrant). 

Crealinga Complex You can create a complex vector from two real vectors, one 

Vector containing the real part of each element and one containing the 
imaginary part of each element. 
real_vector+(0,1)imag_ vector—scplx_ vector 


Chapter 14: Equation Solving 


This chapter describes three equation-solving features of the TI-85. The 
SOLVER solves single equations for any variable in the equation. The 
FOL (Polynomial) Root Finder solves for the real and complex roots 
of polynomiats, The SiIMULT (Simultaneous) Equations Solver solves a 
system of real or complex simultaneous lmear equations. 


—— = a ci — an 
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Entering an Equation in the SOLVER 


The. TH85 SOLVER allows: your to solve tor any variable in the equation. 
You first enter the equation, then enter value for each variable in the 
equation, and then solve for the unknown variable. (Getting Started 
contains a complete example using the SOLVER.) 





To Gey the SOLVER equation entry screen, press (ie) 
CLEA 





The SOLVER uses di sasalion tas equation variable eqn, 
which contains the last equation used in the SOLVER, if any. It 
16 displayed on the top line (the example is from Getting 
Started |}, You may use or edit the displayed equation, or you 
may press CLEA) to clear the line and enter a new equation. As 
you enter an equation, it is stored in the variable eqn. 

The equation can have more than one variable to the left of the 
equal eign; for example, A+B=C+sin D, 

You can enter an expression (without an equal sign), The 
expression is assumed equal to the variable exp. For example, if 
you enter E+F-In G, you will solve the equation exp=E+F-In G, 
The menu keys are labelled with the names of previously 
defined equation variables, 


* If you select a name from the menu, the name is copied to 
the cursor location. 

® Ifyou press (et) (ACL) and then select a name from the 
menu, the contents are inserted at the cursor location. 

If an equation is too long to display in its entirety, ellip 

marks...) are shown at the left or rigtvt. [i] (=) and (i a) 

move the cursor to the beginning and end of the equation 

quickly, 





Defining the Variables 


must contain values, The unknown variable may contain a value, which 
ls used ag an initial guess. Constants and most system variables are 
valid in equations. Constants and some system variables cannot be 
aohvred 


‘ 








Entering Variable 


The equation is displayed on the top line. To move onto the 
equation, press (A) on the first variable; the equation entry 
screen is displayed, 

Variables are listed in the order in which they appear (left to 
right) in the equation. H any have values, the value is 
displayed. Lf you entered an expression (rather than an 
equation | for eqn, exp is the first varinble listed, 

If you used an equation variable in the eqn equation, the 
variables in that equation Variable are displayed. For example, 
if the variable A contains B+C, the equation D=2A can be 
eolved: the variables B, C, and D are displayed on the SOLVER 
edit screen. 

bound={lower,upper} defines the bound between which the 
solution is sought (page 14-7). When you enter the SOLVER, 
lower = -le99 and upper = 1e99, You can edit the list 
containing lower and upper (bound) in the SOLVER. 

You may enter an expression for a variable value. It is 
evaluated when you move off the variable. If you enter a value 
or edit an existing value, the value of the variable in memory is 
changed also, 

Expressions must resolve to real numbers at cach step during 
the iteration, 
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Solving the Equation 


You can solve for any user-defined variable located anywhere within an 
equation of expression. 





itt hen) Geena 


You can enter a real value or 8 real 2-clemoent list (for 2 
fuesses) as an initial gqueas (page 14-7) for the unknown 
variable to be solved for. 

To solve for the unknown variable, move the cursor to the 
unknown Varioble and select (SOLVE), 


The solution 18 displayed on the SOLVER edit screen. A square 
dot in the first column indicates the variable for which you 
solved and that the equation is balanced, The value of that 
variable in memory i¢ changed. [f the equation has more 
variablos than can be displayed at one time, use [¥) and (a) to 


ane all the vara 





A aquare dot also is diaplayed next to left+t which represents 
the value of the left side minus the value of the right side of the 
equation (evaluated at the new value of the variable for which 
vou solved }, 


Solving the Equation (Continued) | 





Equations with 
Multiple Roote 


Editing the Values of 
Varlables 


The Solver 


Commer Line 


More than ane solution may exist for an equation. You can 
enter a new initial gues or a new bound to lock for additional 
solutions (page 14-7). 

You aleo can use the graphing feature to select a new initial 
guess or set a new bound. | 

After solving for a variable, you can continue to explore 
solutions from this display. Edit the values of any of the 
variables and solve again. 

Use the cursor keye to move between and edit the values. The 
square dots to the left of the variable that you solved for and 
left-rt disappear if you edit any variable. Select SOLVE) to solve 
the equation again. 

The instruction Solver on the Home screen or in 8 progra 

which can be copied from the CATALOG, accesses the SOLVER 
feature, 


Solver/equation, variable_name,guess,bound) 

equation can be an equation or an expression (which is assumed 
equal to 0), variable_name is the name of the variable to solve 
for, guess is a real value or 4 list of two real values to use Baa 
guess. bound is a list of two real values that bound the solution 
and is optional (-1299 and 199 are used if not specified), 
Values must be stored to every variable in the equation, except 
the one being solved for, before executing the mstruction., 
When the instruction is executed, the value of the variable for 
which you are solving is calculated and stored. 

For example, 5—+A:2B8:Solver(A=B+in C,C,1) displays Done 
and stores 20.0855369232 in C, but not Ans. 
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Exploring the Solution Graphically 


You can examine the equation graphically. On the graph, you can see 
how many real solutions exist tor the equation and wee the cursor to 
aelect an initial guess. 





The Graph You can display a graph that plots the solutions to the equation. 
Place 


the cursor on the unknown variable and select (GAAPH), 


The unknown variable ls plotted on the « axis. left-rt is plotted 
on the y axis. Solutions exist for the equation where the graph 
crosses the x axis. 


Displaying the Graph 1. SOLVER uses the same RANGE and FORMT settings as the 


current graphing mode. You may select (RANGE to display 
or edit the RANGE variables, which define the current 
viewing rectangle (Chapter 4); any changes are made in the 
current graphing mode, The SOLVER does not graph or 
affect the (x) ar other graphing functions. 





Exploringthe Graph = To explore the graph further, you may: 


Use the free-mooving cursor (Chapter 4), The coordinate 


walue for the variable and left-rt are diaplayed. 


Siunbe (Chapter 4). Many ZOOM features are available in 
the SOLVER. After executing a ZOOM operaton, press ExT) 
to display the SOLVEA menu. 

Select TRACE. The panning and Quick#oom 

(Chapter 4) are available in the SOLVER, Drees tt (iil to 
display the SOLVER menu. 
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Controlling the Solution 





You can enter an initial guess and set the upper and lower bound of the 
sciution fo help the SOLVER find the solution, whether trom the 
SOLVER edit screen, the SOLVER graph, or the Solver instruction, The 
AGOT and SECT operations on the GRAPH MATH menu alec use the 
SOLVER to find solutions. 





Using the SOLVER 


Setting the Lower 
from a SOLVER 


Selecting » New 
Guess from a 
SOLVER Graph 


By selecting a bound and/or an initial guess, you can contral the 

iterative SOLVER process to: 

* Find a solution 

® Define which solution you want for equations with multiple 
aolutions, (Use a close bound, in addition to initial guees, for 
best results when solving for a particular root.) 


© Find the sohution more quickly. 


The SOLVER seeks a solution only within a bound. On the 
SOLVER edit acreen, the bound is displayed aa 

upper}and can be edited. (in a graph lower and 
miper aedigioes as triangular indicators at the top of the 
screen and can be set. You can store values to lower and upper 
with (i). The Solver instruction uses -1£99 and let? unless 
the optional the fourth argument is specified, which does mot 
change lower and upper in memory, 
When you select (GRAPH from the SOLVER menu, the variables 
lower and upper (bound) are changed immediately to the values 
af xMin and xMax, if they are outside of xMin and xMax. If you 
soot on a graph, lower and upper are changed to xMin and 
To set the value of lower or upper, press MVE from the SOLVER 
graph and then select (LOWED or (UPPER). Move the cursor to 
the position you want for the bound. Presa [Bte) to change 
value in memory. A triangular indicator at the tap of the sereen 
shows the point. 


You may enter one or two initial guesses on the SOLVER edit 
acrean, Lf no guess is given, (upperlowerl? ie used as the 
initial guess. On the SOLVER graph, you can move the cursor to 
eet the initial goess. The third argument for the Solver 
instruction sets one or two initial HUCASES. The guess ea) must 
be within the bound. 

Position the free-moving cursor or the TRACE cursor at the 
value you want to use as a new initial guess and select (SOLVE. 
The result is displayed on the SOLVER edit screen. 
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Entering the POLY (Polynomial) Equation 





Gu] [POLY] acceeses the POLY (polynomial) Root-Finding capabilities 
ee . You can solve real or complex polynomials of up to 





Entering the lL. Press [ite] (POLYL, The POLY order screen appears. 
Polynomial 





rg a da perce ee, al, a2, etc. 
4. Enter a real or complex value (which can be an expression 
coefficient. Press ENTER 





4. Gonninios sbi ta eaten 


edgar esta = peipapulrny egranynapar cheer eatin 
) G26] clears only the line on which the cursor is 





Note: If you preas a key that accesses a: menu, the POLY editor 
menu moves to the seventh line (if it is not already there), and 
the selected menu i# displayed on the eighth line. 
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Solving the Polynomial 





Solving the 


Storing Values 


Editing th 


The poly Function in 


You can solve for ali roots of the polynomial, real and complex. 


Ones you have entered all of the coefficients, aclect (SOLVE). The 
roots of the polynomial are calculated and displayed. Results 
can be scrolled, if necessary. Results cannot be edited and they 
are not atored in variables. 





ae ere lai Melatiiial exicy ox xewelta 
screen to a variable. Press (i) and enter the variable name 
after the Name= prompt on the seventh line. 

To store the confficients of the polynomial in a list, select GTOw, 
and then enter the name of the list. 

You can edit the coefficients and calculate new solutions. Select 
(COEFS: to return to the coefficient entry screen. 

The poly function onthe Home screen or in a program, which 
can be copied from the CATALOG, accesses the POLY 
(polynomial) root-finder feature. 


poly a_hist 


8_listis s real or complex list containing the coefficients of the 
polynomial. When the expression is evaluated, the result is a 
ligt containing the solutions to the polynomial, 


Equation Solving 14-9 


Entering SIMULT (Simultaneous) Equations 





line on which the cursor is lovated. (CLAW clears the 
for the current equation. 

Note: [f you press a key that accesses a menu, the SIMULT 
editer menu moves to the seventh line (if it is not already 
there), and the selected menu is displayed on the cigt 








: Enter an integer between 2 and 30 (which can be an 


expresuiun) Sarthe ae eee equations, 
equation appears. An eek system of four 
equations and four unknowns is shown. The equation is 
Serres Sete eae ean you cannot edit it. 








a. Enter a real or complex value (hich canbe an expression 
for the first coefficient, a),4. Press 

‘ Better ail coefficients fine the first equation. If you press [Eve 
after entering the last coefficient or select (NEXT), the second 
equation is displayed. ee ee 








th line, 
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Solving Simultaneous Equations — 





Afier you find the solutions bo the simultaneous equations, you can 
store the resullis. 





Storing & Single 
Value 


The aimult Function 
in an Expression 


After entering the coefficients, select (SOLVE) 





The resulta are displayed only; they cannot be edited and they 
are not stored in memory, The coefficients are used for SIMULT 
entry only; they do not update variables all, bl, x1, ete. 


* To store coefficients 0) 7, fy, -... ap,» into ann x matrix, 


select STOa). 

® To store coefficients 6b), by ..., b, into a vector of dimension 
n, select (STO, 

* To store the results x), X, .... xy into e vector of dimension 
n, athect STC, 


You can store any value on the coefficients entry or resulta 
acreen to a Variable. Press (51) and enter the variable name 
after the Name= prompt. 

You can edit the coefficients and calculate new solutions. Select 
(COEFS) to return to the first coefficient entry screen. 

The simutt function on the Home screen or in a program, which 
can be copied from the CATALOG, accesses the SIMULT 
OqUAtiqee meer RUE, 

a_matrix ia an oxn real or complex matrix containing the a 
coefficients, b_vector is an n-dimmension real or complex vector 
containing the b coefficients. When the expression is evaluated, 
the result is an n-dimension vector containing the values of x. 
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Example: Simultaneous Equations 


The SIMULT teeture of the TI-85 can solve large systeme of iinear 
equations. Solve the 10 by 10 system below. 





: 


4x 49x54 Tee finy ++ Any tiers fing + Bxg +6] 9 =i 
Az, +3xo+ 4x54 Oa, +95, + hag tines Txgt+Oxge OK jy a 7 
1x) +2xq+6ing+ Tage 7x5 kg tan; tangs lxyt+Oxy, = 9 
4y) +4uyeOy +g Hey 4 fing + 784+ Txt 2xge4x), = 6 
Te) +x Hing + Tg + Oey +O te Hing? Lip Hey, = 5 
2K) + 7N q+ Ox gt Sng Hig st Tesh + Bings Supt Gey = 1 
2x Hixgs mg +n 4 2x5 t4dnge TR HNg Hitg+ TX 49 = 5 
4x, +ohxg+Hing+ Taye Oxg+ Tage Ou + xg Hing dx, = {) 
2X1 + Lxg+ Oxy Hay +x Hinge Oxy +ingt Tx p+ 5x9 = 0 
Gx; bug +g ey +e, ++ BOs 1agt 1g = 0 
Procedure i. Press [ial] [SIMULT). Enter 10-for the number of equations, 


2. Enter the coefficients for each of the equations in the 
coMficient editor. 
ans 


; io 7 
air - a q@ ore ts 
te ena 





3. Select SOLVE, The resulta are displayed. 


4, Select STOa, (STOb), and (STOho to store the coefficients and 
eet and SX. 
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Chapter 15: 


Statistical Calculations 





This chapier describes the TI-85 tools for entering and analyzing 
atalisticn! data. These include entering data polnts in the STAT editor, 





calculating statistical results, performing regression analyses, and 
diaplaying statistical dats graphically. 
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The STAT (Statistical) Menu... . 2.2... DS 
Selecting and Loading Lista: . 2.60.6 ...,..... Deed 
Loading Listain the Editor... ............6.0. 16-4 
Entering and Editing Detay i 0G) uaF ee ee 15-6 

eee eaee en ee ee 16-8 
Statistical Results Display alle 5a st 
Statistical Results ..... se N= a yc 2, 
The DRAW Menu . . .. «0 «a. ai attire! Sac a oal ans te . 16-12 
Drawing Statistical Duta . ae en @ ec akee ee 


Forecasting a Statistical Data Value Sam ede /al alate nee 
Using STAT Operations on a Command line ..... we AERTS 
Example: Analyzing Two-Varinble Statisti¢s ... 2... 15-18 
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Statistical Analysis 


The TuASanadynen onevenslabtienent tweeseitabie atallationl date, 
Statistical data ia stored in lists. Seven types of regression analyses 
are available to analyte statiatical dais. 





Two-Variable 
Statietics 


One-variable statistics ia used 10 analyze data with one 

measured variable. The optional y element is the frequency of 

occurrence of the associated x clement. The y value must be an 

integer greater than or equal to zero or an error will result, 

Two-variable statistics is used to analyze paired results 

between which there is a relationship. The x clement is the 

value of the independent variable; the y element is the value of 

the dependent variable. 

A statistical analysis requires a set of data points (x,y pairs), 

each with an x value and a y value. 

The data seta are stored in memory as two lists that can have 

user-assigned names. One list contains x values and the other 

contains y values, 

« A pair of lists can be entered or edited as date points in the 
STAT editor (pages 16-4 to 15-7). 

« A list can be entered, stored, and weed from « command line 
(Chapter 12), 


® A single list can be entered, stored, and edited element by 
element in the LIST editor (Chapter 12), 

When you perform a statistical analysis: 

® The statistical resulta are calculated and stored in the 
result variables. You can display and use the contents of the 
current result variables, but you cannot store to them. 


fresaion equation or the polynomial regression 
coefficients ore RE and stered for two-variable data. 
© The list variables xStat and yStat are updated with the data 
from the lists used in the analysis. 
Result variables ronhtibe “n match the data in xStat and yStat. If 
you change xStat or yStat or edit any lists in the STAT editor, 


the result variables are cleared. 
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The STAT (Statistical) Menu 





The STAT Menu 


The STAT menu accesses the statistical editor, where you enter or edit 
calculate regressions, draw (piol) slatistical data, and forecast values 
based on the current regression equation. 


When you press 2), the menu keys are labelled with the 


atatiation!] mernu.. 
CALC EDIT DRAW FCST VARS 
CALC STAT list selection sereen and menu of 


EDIT 


DRAW 


FCST 
VARS 


caleulation instructions (page 15-8). 

1-VAR LINA LNA EXPR PWRA 
P2REG PSAEG P4REG STREG 

STAT list selection screen and editor, where you 
enter and edit data (page 15-4), 














Menu of STAT drawing instructions (page 15-12), 


The forecast editor (page 15-14). 

Menu of statistical result variables (page 15-10), 
a 7% Sx ¥ oy 

Sy LM rx? Ly ry" 
aay RegEq corr a b 


Selecting and Loading Lists 


To defen aw Nate welt exiating fete, dr Ghicislats statistical repute 
you first must select the lists. 








Selecting the List 1. From the STAT menu, either: 

ne ® Select E07) to enter or edit liste. 
® Select (CALC) to calculate statistical resulta. 
The list selection screen is displayed. The names of the lists 
mot recently entered on the list selection screen are 
displayed, xStat and yStat ore the first two menu items. 


The other menu kevs are labelled with the names of 
existing lists in tear order. 





2, Enter the name of the list of x values and then press Bite]. 

You cnn: 

® Use the displaved name. 

® Select an existing name from the menu, which replaces 
the name that is displayed 

© Type the name of a new or existing list of up to eight 
characters (case-sensitive), The keyboard is set in 
ALPHA-locK. 


8, Enter the name of the list of y values and then press (te), 
Either: 


® The STAT editor ia displayed (page 15-5), 
® The CALC menu is displayed (page 15-4), 
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Loading Lists in the Editor 


Data points for sintistical analysis can be entered in the STAT editor. 
You can select the names of existing lists to edit. You can enter data 
points to define new lists. 








Loading the Liste After you have selected the names of the lists, they are 

displayed in the STAT editor, 

* Ifthe lists are new, only the first data point is dieplayed. 
The « element is blank and the ¥ element has a default 
volue of 1. 

® Ifthe lists already exist, the contents are displayed. 

lf you lond lists of unequal lengths, a warning message list 

length mismateh jis displayed. 

® To load the lists in the STAT editor, select (CONT). x — 
elements are filled with 0's or y elements are filled with 1's 


in the shorter list, 
® To leave the STAT application and return to the Home 
screen, select (EXIT?. 
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Entering and Editing Data 


points and edit existing data points In the STAT editor. As you edit the 
date points, the lists that you are editing are changed In memory. 





Editing Data Points = In the STAT editor, you enter or edit a pair of lists on a 
with the STAT Editor point-by-point basis, 1 ia displayed at the left of the fifth line if 
there are more than two data points. An example for two new 





Enter new real values (which can be expressions) for the data 
points, as appropriate. The expression is evaluated when you 
move off the element or leave the editor. 

If you change any data point in the editor, the current 
statistical results are cleared. 

Note: If vou press a key that accesses a menu, the STAT editor 
menu moves to the seventh line (if it ia not already there), and 
the selected menu is displayed on the eighth line. 


Entering and Editing Data (Continued) 





STAT Editor 
Sorting Lists 














[el Cs) Moves the cursor within a list element. 

(a) - Moves the cursor between list elements, 

(ENTER, Moves the cursor to the next Hat element. 

ANSI Inserts new data point (x,y pair) above the data 
{ELD Deletes both the x and y values of the data point 


Note: ‘To move quickly to the final data point, press (1) from the 

first x value. 

The T1-85 can sort the current data points into numerical order, 

from smallest to largest, based on either the x values or the y 

vHluee. 

® Select SORT to sort based on the x values. 

« Select GOATY to sort based on the y values. 

The data points in the STAT editor are sorted and the elements 

in both the x fist and the ¥ list in memory are reordered 

Note: To sort one of the lista without affecting the other list, 

use the LIST sertA or sortD instruction from the Home screen 

or from a program, or sort the list in the LIST editor, 

To clear all data points in hoth lists, select (GLAxy) from the 

STAT editor menu. 

® The date points in the STAT editor are cleared and only the 
first data point is displayed, The x value is blank and y has 
a default value of 1. 

® The liste in memory are cleared. 
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Calculating Statistical Results 





To calcwiate statistical results or to perform a regression analysis, first 
select the late to use and then select the type of calculatlon using the 
STAT CALC instructions. Press ie to move around the manu. 




















After vou select the lista-to use in the calculation (page 15-4), 
the menu keys are tabelled with the first five iteme of the 
etatistical calculation ment. 

1-VAR LMF LNA EXPR PWRA 








One-variable results for y=integers>0 
Linear regression yaa+hx : 
Logarithmic regression ysaeb In(x), for x>0 
Exponential regression yan b*, for y>0 
Power regression y=ax", for x and y>9 


2nd-order polynomial regreasion acon / 
$rd-order polynomial regression Y=figX' +... Hay RHA” 
4th-order — regression YeRyx"+...40)%+a5" 








: 3 -Ag are returned in the list PRegC; they 
ian een al, etc. 


For regreasion analysis, the statistical results are calculated 
uaing o least-aquares fit. The transformed values used are: 
* The linear mode! uses x and y. 

* The logarithmic model uses Inix) and y. 

® ‘The exponential model uses x and Iniy), 

* The power model uses nix) and Iniy), 

quadratic, cubic, and quartic polynomial least-squares 
regression (page 15-11), 


Statistical Results Display 


When you select ia uae euineamiareUNeUNON it js calculated, the 
results are stored in the etatietical result variables, and the most 
commonly referenced statistical resull variables are displayed. 





Calculating the The resulta screens for 1-VAR, LINA, and P2REG for the lists 
Results (12,296,90,.63,87) and (1,3,2,3,1) are chown below. 


Regression 


Polynomial 





Continuing To perform another type of statistical caleulation on the same 
Calculations liats, select the type from the menu. The new calculation is 
performed immediately and the results are displayed. 
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Statistical Results 





Result! Variables 


One-Variabie Results 


Two-Variable Reaulte 


Storing Results 








The 1-85 updates the statistical resull variables when a one-variable or 
two-variable (bul nol polynomial) analysis is performed; you cannot 
slore to (hom. These variables can be recalled using the STAT VARS 
menu (order shown below) or the VARS STAT (alphabetical order) 
screen, 


ii 
=|! 


Sum of the aquares of y values 
Sample standard deviation of y 
Population standard deviation of y 
Sum of the product of x and y values 


yeyyee='29 * 
= 
3 
— 
: § 


i equalion 
Correlation coefficient 
7 intercept of Ener ene equation 


RegEq 
corr 

a 

b 

n 


n is executed, only the result 
variables ieee cox, ox2, Sx, ox, and n have a calculated yalue 
and are valid in expressions. The other reault variables are not 
valid and cause on error if used. 
| ression mode! (other than a polynomial 
regresaian) is executed, all reeult- variables are calculated and 
are valid in expressions. 
corr, the correlation coefficient, measures the fit of the equation 
with the data points. In general, the closer corr is to 1 or -1, the 
better the fit. If corr is zero, then x and ¥ are completely 
independent. 
To #tore results, return to the Home screen and store from the 
command line, You can access the names of the statistical 
result variables from the STAT VARS menu or from the VARS 
STAT screen. 
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Using a Stailatical 
Result Variable in an 


Displaying the Value 
Of a Statistical 
Aesull Variabhe 


All statistical result variables, including RegEq (regression 

equation) and PRegC (polynomial regression coefficients), can 

be used in expressions. To use a statistical result variable ts: an 

ression, type in the name or use the STAT VARS menu or 

the VARS STAT screen to copy the name, or ACL the contents 

into the expression. 

To display the value of a statistical result variable, enter the 

name of the variable on a blank line on the Home screen and 

press (ES. The value is displayed. 

RegEgq, the regression equation, has numeric values for all 
nefficionta, not the variable names; for example, 345x. The 

coeficients have up to 14 digits. When RegEq is evaluated, the 

current value of x ia used. 

STREG ‘store regreasion) stores the current regression 











| equation, When you select (STREG), the cursor is positioned 


after Name= on the prompt line. Enter the name to which to 
store the regression equation. Preas EME). The equation is 





For example, select (STREG) and then type y' [EA Lo store the 
regression equation for graphing. 
P2REG, PSREG, and P4REG (second, third, and fourth order 
polynomial regressions) perform a polynomial regression or a 
polynomial fit ea oes the number of data points in the 
STAT lists. For example, P3REG performs 4 regression for § or 
more data points and a fit for 4 date points. 
The result for a polynomial regression is stored in PRegt 
(polynomial regression coefficients), a list containing the 
coefficients for the polynomial regression equation, For 
example, for PSREG, the result PReg={3 § 5 -2 7} would 
represent yadx"+5e7-2047, 
PRegC is the only statistical result variable calewlated for a 
polynomial regreseion. 
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The DRAW Menu 


A STAT ORAW operation can be selected to display statistical data 


The STAT DAAW 
Ales 


Cheoring ¢ Drawing 


ia displayed and the menu keys are labelled with the statistical 
drawing menu. 
HIST SCAT xylINE ORREG CLORW 


When you select (DRAW) from the STAT menu, the current graph 





ae : —— ee 
HIST Draws a histogram af one-variable data. 


SCAT Braws o scatter plot of the data points. 
DARREG Draws the regression equation (page 15-13), 5 
CLORAW Clears all drawings on current graph. 

DrawF Instruction that drawe a function, ‘ 
STPIC Stores the current picture (page 15-14). 

RCPIC Superimposes picture on graph (page 15-13), 
HIST draws one-variable data as bar charts. The RANGE 
variable xSel defines the width of the bars {up to 69 bara). A 
data value on the edge of a bar is counted in the bar to the right. 
SCAT draws each data point os 4 coordinate. 

cyLINE draws each data point as a coordinate in the order they 
are in the data liste and connects the pointe with a line. You 
may want to use SORTX to sort the data firet. 

CLORW displays the current graph with no drawn elements. 
When you select (Orw?), the instruction DrawF is copied to the 
Home screen. It drawa a function in the current graphing 
MODE (Chapter 41. 
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Drawing Statistical Data 




















Notting Statletical 






Three instructions, HIST, SCAT, and xyLINE drew atatistical data on the 
current graph. The regression equation resulting from 4 statistical 
regression analysis can be drawn on the currenl graph. 


The STAT DRAW instructions are tied closely to the GRAPH 
operations (Chapter 4). 


© ‘The current RANGE variables define the viewing rectangle. 
You may want to check and change the RANGE variables. 

® Any currently selected functions will be plotted. You may 
want to edit, select, or unselect functions in the GRAPH 
editor. 

« Any drawings on the current graph will display. You may 
want to select (CLOAW) to clear any existing drawings and 
display the graph. 

To plot « graph of statistical data you have entered, select the 

type of drawing (HIST, SCAT, or xyLINE) from the STAT DRAW 

monu. Ifyou have calculated a regression (or 1-VAR), «Stet and 
yStat ure used, otherwise the last lists edited are weed. 

DAREG (draw regression) draws the current regression 

To compare statistical data graphically to more than one 


1. After you calculate each regression, in Fune MODE, select 
(STREG) from the STAT CALC menu. Enter y n to the Name= 
prompt. The contents of the current regression equation are 
copied to the y(x) function. 

2 Select SCAT from the STAT DRAW menu. The regressions 
will be plotted and then the points will be drawn on the 
same graph. 

The STPIC instruction stores the current picture as a nam 

item. The RCPIC instruction superimposes the stored citbars on 

the current graph, When you select (STPIC) or (RCPIC), the cursor 
is positioned after Name= on the prompt line. The menu keys 
ee eee Sr Sees Beene hte ee 
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Forecasting a Statistical Data Value 


The forecasting screen provides a simple method for forecasting either 
an x ora y volue based on the current regression equation. An error |e 
returned and you cannol enter FCST if there ia mot a current regression 
equation. 





When you select (FCST) from the STAT menu, the forecasting 
screen is displayed. The current regression equation model is on 
the top line. You cannot move the cursor onto the equation. 


I 





Enieringthexory 1. You must enter a rea) value (which can be an expression) 
Value for either x or y. 

2. Position the cursor on the variable for which you want to 
solve and select (SOLVE. The value, if any, in the variable is 
ignored; you need not clear it, 

The solution is displayed on the same screen. A square dot in 

the first column indicates the variable for which you solved. 

FCST does not update the variables x, y, and Ans, 

Further Solutions You can continue to enter and forecast x and y values from this 
diaplay. 

Storing « and y You can store either value in the FCST editor to a variable, 

With the cursor on the value to store, press [9%], type the 

Se net ceeeercen vane nears se 






Polynomial Ifthe nant recent calculation was a polynomial regression, then 
Regression only ¥ values can be forecast. 
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Using STAT Operations on a Command Line 

—_=_= 
You can access the statistical analysis capabilities of the TI-85 on the 
Home screen and in the program editor, Names of functions and 
Instructions can be typed, selected from the CATALOG, or selected 
from the STAT menu in the program editor. 





Using STAT To use a STAT operation on the Home screen or from a 
Operations on the program, enter the name of the inetruction or function: 
from « Program « Type the name. 

® Select the name from the CATALOG. 


® Inthe program editor, you can aelect the name from a STAT 
IeTii, 
Specifying the Lists Sortx, Sorty, and the CALC and DRAW inatructions can be 
entered with or without liat arguments, 


* Hthere are no arguments, xStat and yStat are used as the 
lists of x and y values. 
® Ifthe second argument is omitted, frequencies of | are 
assumed for OneVar calculations, 
© [ff you enter arguments to the instruction, they specify the x 
list and y list to use. You can enter the names of lista, or 
copy the names from the STAT NAME or LIST NAME menus, 
* You may type a list directly in the form {1,2,3}. This is a 
temporary Hist; however, when a atatistical analysis is 
performed, the list ia stored as xStal or yStat. 
Note: STAT lists must be real, not complex. The lists must be 
the same length, 
The STAT Menuin = When you press (Min the program editor, the menu keys are 
the Program Editor labelled with the program STAT menu. 
CALC VARS ORAW fowls testy 
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The STAT CALC 


The STAT CALC 
Menu in the 

The STAT VARS 
Meru im the 
Program Editor 
The STAT Forecast 


Using STAT Operations on a Command Line (Continued) 


The OneVar instruction can have 0, 1, or 2 arguments: 

OneVar, OneVar x_lis!, or OneVar x_list,freq_list 

instructions can have 0 or 2 arguments: 

Lin or LinAl x_list.y_list 

If a statistical caleulation is performed from the Home screen or 
from a program, the results screen is not diaplayed 
automatically; you must use the ShwSt instruction to display it. 
The ShwSt instruction displays the current OneVar resulta or 
the most frequently used current regression results. ShwSt has 
no arfumente. 

When the instruction is executed, the results screen is 
displayed. In a program, if Pause (Chapter 16) is the next 
program command, the program halts temporarily for you ta 
examine the screen. Execution resumes when you press (NTE, 
The STAT CALG menu in the program editor is: 

One-Var Link Lar Exph Pwr Fl 

PaAeg Paheg P4éeg Shwot 

The STAT VARS menu lists the statistical result variables for 
use in expressions. 








festx or festy returns a forecasted value for x or y based on the 
current regression equation, One argument, the known value, is 
required: 


fests y_value and festy x_value 
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Using STAT Operations on a Command Line (Continued) 





The STAT OR AW 


The STAT DRAW 
Menu hin the 
The STAT Sort 


Hist displays the current graph with the histogram. Hist can 
have 0, 1, or 2 arguments: 

Hist, Hist x_list or Hist x_list,F_list 

Scatter displays the current graph with a scatter drawing. 
xyline dieplaya the current graph with a drawing of connected 
data points. Scatter and xyline can have 0 or 2 arguments: 
Scatter or Scatter =_list.y_iist 

DrawF draws a function on the current graph. [t requires one 
argument, an expression in terms of x: 


tirewé expresel 
ClOrw clears all drawings on the current graph, but does not 
display the ear 


SiPic stores the current ae picture as a named item. AePic 
superimposes the stored picture on the current graph. 

StPic pic_name or AcPie pic_name 

The STAT DRAW menu in the program editor iz: 

Hist Scatte xyline DrawF citrw 

SiP ic AePic 

Sorts gorts the elements in the specified existing listeas 
data-point paira in secending order based on the x values, Sorty 
aorta based on the y values. The lists are changed in memory. If 
«Stat or yStat are used for either list, the result variables ore 
cleared. 

Sort: «_list_name,_list_name 
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Example: Analyzing Two-Variable Statistics 


Find she bast regewssion to 1 the observed date by dlepleying the date 














graphically and then determining the best fit visually 
Problem x , 2 ae, 
4.4 6.5 4.7 8,0 
4 «9 - Out 
-L.7 4 5 LS 
19 19 
Procedure L. Press Select £0, reanaecleormae nu ames of the lists, XLIST 
the points. 


2. Return to the Home sereen, Use the min and max functions 
from the MATH WUM menu to aet meaningful RANGE 
values. 
min{ XLiST}+xMin 
max(XLIST}—«Max 

4. Press Gnd) [CATALOG] F (the keyboard is already in 
ALPHA-LOCK; this moves the cursor to the first command 
beginning with F). Press (PAGE!) and copy FnOff to the 
Home screen and press tes to turn off all yix) equations, 

5. Preas GM] (cORAW) ‘oeyLINE), The seven observed points are 
plotted. Press (G24 to clear the menus. 

6. Press Gil] (CALC), Press GIS GRER to accept the lists XLIST 
and ¥LIST. 

7. Based on the seatter plot, select PIRES, which ia the beat 
regression to fit. the data. 

8. ‘The regression equation js calculated and the polynomial 
confficients stored in PRegC. Select (STREG and store the 
ree equation in y1, 


9, Press [FAT] (ORAW) @yLINE) to plot the regression equation on 
top of the points. Press (GEA) to view the entire graph. 








Chapter 16: Programming 


This chapter describes specific programming commands and how to 
enter and execute programs on the Tas. 





Sample Program 2... eck te ee roe 
The PAGM (Program) Menu...) ee ee ee ee ee TRO 
Entering and Editing a Program........6.68.8.» D6 


The /O(Input/Output) Menu 2. ee L6-9 
The Input/Output Instructions... ........+....+ 16-10 
The CTL (Control) Menu... . 6 eee ee ee eee es DR 
‘The Control Instructions .....-.- 060 eee ee ee DR 
Calling Other Programe tbe a ele a ERED 


Using Application Operations in Programs gece a) 0 (ce) ae 
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Using Programs 





Most features of the 11-85 are accessible from programs. Programa can 
ecoess all variables and named Items. The number and size of 
programs that you can store are limited only by avaliable memory. 





| 


Menua lin the 


tt 


On the TI-85, programs are identified in memory by nares. 
Program names are governed by the same rules as variable 
names (Chapter 2). 

A program consista of a series of program commands, which 
begin with a‘ (colon). A program command can be an 
BXpression or an instruction. 

The T1-85 checks for errors during program execution, not aa 
you onter or edit the program. 

Variables ore global. All variables can be accessed from all 
programs. Storing a value to e variable from a program changes 
the vaiue in memory during program execution. 

Programs update the variable Ans during program execution, 
just as expressions do on the Home screen, 

Sor aeere Hee en ry A nn TTS 


mea you display an application menu from the program editor 
(page 16-20), the menu may be reorganized. You see only the 
menu items that are allowed in programming (characters or the 
names of variables and functions or instructions). 

The number of programs that you can store is limited only by 
available memory. Memory status is displayed on the MEM 
RAM screen. To increase available memory, delete variables 
and named items, invested other peeeraine: from the MEM 
DELET screen (Chapter 18). 

To access the memory management menu, press{ie) |MEM) from 
the Home screen. 


Using Programs (Continued) 


Executing a Program To execute a program, begin ona blank line on the Home acreen. 
1. Enter the program name in one of the following ways: 
* Type the name (case-sensitive), 
® Copy the nome from the VARS PAGM acreen. 
® Copy the name from the PRGM NAMES menu. 
2. Pres# te] and begin, execution of the program. 
While the program is executing, the busy indicator is displayed. 
Note: There may be a brief pause the first time a program ia 
executed while the TI-85 prepares to-run the program. 
‘Breaking’ a acts as a break during program execution. When you press 
Program (® to stop program execution, ERROR 06 BREAK is displayed 
on the error screnn. 
* Togo to where the interrupt occurred, select GOTO: 
« Toreturn to the Home screen, select QUIT). 
Erasinga Program —sL. If you are in the program editor, press (Bg) [QUIT] to return to 
the Home screen. 
2. Press (ae) MEM! and then select (DELET> to display the data 
typed menu, 
4. Move the cursor to the name of the program you want to 


Sample Program 

SSS ES 
A program is @ set of commands that can be executed sequentially, as 
if the commands had been entered one at a time on the Home screen, 


Sample Program The program below creates a table by evaluating a funetion, ite 


first derivative, and its second derivative, at intervals in the 
graphing range, stores the results in a matrix and displays 
them. Then the function, ite derivative, and its integral are 
graphed and diaplaved for the wser to trace. 

The program V/O (Input/Output) instructions allow you to enter 
Vilues and display results during program execution (page 


16-9). 
The program CTL (control) instructions make it easy to repeat 
or skip a group of commands during program execution (page 
16-141, 
PROGRAM:FUNCTABL Name of program 
*Fune:Fix 2:FoOf Set MODE, turn off functions (GRAPH) 
‘2Decm Set viewing rectangle (GRAPH) 
‘-FUNCTION=.6% cos x Define the function {assignment statement) 
‘CILCO Clear the display (1/0 menu) 
-Eqe St (FUNCTION, STRING) Convert equation to string (STANG) 
:Disp "FUNCTION=" STRING Display the function (1/0 menu) 
(13,4) «dim MVALUES Create matrix to contain table (MATAX) 
‘For(y.1,13) Begin For loop (CTL menu) 
xMiney*10°Ax = POINT Evaluate at every 10th x value 
{POINT =MVALUES(y,1) Store * value in column 1 of table 
vevelF(FUNCTION,x,POINT Store evaluated function in column 2 of table 
*MVALUES(y,2) | | 
:darl(FUNCTION,*,POINT) Store value of first derivative in column 3 of table 
-MVALUES(y,3) 7 | 
der2(FUNCTION,«,POINT) Store value of second derivative in column 4 of 
~MVALUES(y,4) table 
‘End End of For loop (CTL menu) 
‘Pause MVALUES Display table 
:y1=FUNCTION Graph the function 
y2eder1(FUNCTION,«) Graph the firet derivative 
‘¥a 2(FUN M.z) Graph the second derivative 
‘Trace Diaplay the graph to trace 
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The PRGM (Program) Menu 








When you press Baw, the menu keys-are labelled with the 
program menu. 














NAMES EDIT 

Itern Accesses = 

NAMES Menu of existing programs. 

EDIT The program editor, where you enter and edit 
program commands (page 16-6). 

The PRGM NAMES menu displays the names bf euitine 

programs in alphabetical order. Press M& to move around the 


menu. When you select an item, the name of the program is 
copied to the cursor location. 





Entering and Editing a Program 





panne Michie seapmatien: and vice versa. A program command 
stwaye begins with a colon. 








Selectinga Program = To enter a new program or edit an existing one, you first must 
select the program name, Poaalis riaeamarth live sae rina the 
variable names. 


1. Select (EDIT) to display the program selection screen. 





2. Enter the name of the program to edit. The keyboard is set 
Oe ee eee eye ee eee 

of existing programa in alphabetical order. 

® Type the name of the program, new or existing, up to 
eight characters (case-senaitive), 

. eelaet She Heme From Che ines, 








® Fora new program, the name of the program and the colon 
at the beginning of the first command line are displayed. 


* For an existing program, the instructions in that program 
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Entering and Editing a Program (Continued) 


se nn nnn Eo 


Entering Program The program editor displays the name of the program and the 
Commands editor menu. 





A colon -bhaiete Sed geminal anal peices 

TE) No incicate the: end OF & conmmbinad line. A command 
Cascais ve ere ee ae it will wrap to 
site on spel shpat f 


To enter more than one command on a command line, separate 
them with a colon (Chapter 1). 


You can use the ACL feature (Chapter 2) to copy (insert) the 
contents of a variable into program, and then edit the 
characters. 


You can use the RCL feature to copy (insert) all of the 

"nn ds of one program into another, and then edit the 
commands, You can use tis feature to crmae template 
frequently used groups of instructions, such as setting RANGE 









in the program editor, if you press a key that accesses a menu, 
the program editor menu moves to the seventh line (if it is not 
sna soe ain native ROP SN ORNS 


‘To enter comments in a program, enter the comments as & 
string, for example: “Test for change<.01° 


Entering and Editing a Program (Continued) 





re Ai an 
on 


deca 
Copying a Program 
Command 


To change » program command, move the cursor to the 
commer, 
- Position the cursor and then make the changes. 

GEM] to clear (blank out) the entire command line (the 
eading colon is not deleted), and then enter a new program 
command. 
INSc (insert a command) inserts a blank command line above 
the command ling where the cursor is positioned. 
DELe (delete « command) ia in the second set of menu itema in 
the program editor menu. 
To delete a command line, move the cursor to anywhere on the 
line and select (DELe). The entire command line (up to 100 
characters), including any colons, is deleted. 
You can use DEL and UNDEL to “cut ond paste” a program 
command ling, 
UNDEL (undelete) is in the second set of menu items in the 
program editor menu. 
You can “undelete” the last command line (up to 100 char 
that you deleted. Position the cursor where you want the — 
command and aelect (UNDEL). The command line, including the 
heginning colon, is inserted at the cursor position. 
You can “undelete” the last deleted command (up to 100 
characters) more than once to copy it to other locations in the 
Eeoaradn, eer yor enn edit it. Yow cay: “undelete” it into other 

programs, also, 









acters! 


When Rat asia entering or editing a program, preas [i] (QUIT) 
to leave the program editor and return to the Home screen in 
order to execute the program. 


The I/O (Input/Output) Menu 


iia: ROALD seeenntnnieus hia aiecnaaah lemuticaricad ariiothel 
Press i= to move around the monu, When you select an item trom the 
menu, the name is copied to the cursor location. 








The PAGM VO Menu When you select (0) from the program editor menu, the menu 
keys are labelled with the first five items of the PAGM 10 menu. 


i Sat -. 





Input Instruction to enter and store values during 
execution or to uae the free-moving cursor ona 
graph | page 16-10). 

Prompt Instruction te prompt for entry of values for one 

3 or more Variables (page 16-10), 

Disp Instruction to display text, a value or the Home 
ecreen (page 16-11). 

DispG Instruction to display the current graph (page 
16-12), a 

Outpt Instruction to display text at a specified position 
on the display (page 16-12), 

InpSt Instruction to enter and store a string during 

| execution {page 16-12). 

getKy Instruction to check the keyboard for a 
keystroke (page 16-13) 

CILCD Instruction to clear thadienliy (nace 16-19). 

PriSerm Instruction to print the current screen on a 
printer connected to.un TRMR-compatible or 
MacintoshR: computer (page 16-13). 

a “ character for entering display text. 


The Input/Output Instructions 


The i/O instructions contro! input to and output from a program during 
execution. These instructions are on the PAGM EDIT YO menu, which 
you access inthe program editor. — 





The input instruction = = [f the input instruction has no arguments, it is used to 
explore a graph. 
® ifthe Input instruction has ane or two arguments, it is used 
to store a value to a Variable. 
‘The input input with no arguments displays the current graph. You can 
Instruction with Ce ee which updates x and y (and rand 





Graphing # in PoiarGC graph format). The dotted bar busy indicator 
displays. Press [EER to resume execution. 

The Input input with one argument (a variable name) displays 4 7? during 

Instruction with execution. Enter a value and press Bt). The value is stored to 

Variables that variable, and the program resumes execution. 


Input variable_name 
input with two arguments (a string of up to 21 characters to 
display as a prompt and a variable name) displays the string, 
Enter a value and presa Be". The value is stored to that 
variable, and the program resumes execution. 
Input ‘string’ variatle_name 
The Prompt Prompt has one or more variable names as arguments. During 
Instruction execution the TI-85 displays each variable name, ane at a time, 
followed by =?. Enter » value and then press ENTER for each 
variable. The values are stored, and the program resumes 
execution. 


Prompt variable |_name,varable2_narneé, - 

Notes {fan expression is eniared in response to input or Prompt, the 
expression is evaluated and then stored. 
The y;, and other graphing variables are not valid arguments 
for Input or Prompt. 
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The Input/Output Instructions (Continued) 





The Disp instruction =» 1 Seas eonpmcincns mannyc Besta eacaanal 


and Values 


. FE Ante SEL SOS OF DR nts, it displays text and 





Disp (display) with one or more arguments displays the value of 
Disp value), valuee, .. 

Lf an expreasion is ad for the value, it ia evaluated and 
then displayed according to the current MODE settings. String 
arguments on the left of the current display line. 
Numerical values are displayed on the right of the following 





le, Disp “The result is*,2"n displays 





Pause (page 16-1) the nest program command the 
Eenerans ne Its temporarily so you can examine the screen. Press 
Note: Ifa value o string tao large to display in its entirety 

is displayed in the rightmost column, but the value cannot be 
scrolled. (To serol! value, use Pause value instead.) 
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The Input/Output Instructions (Continued) 





DispG idisplay graph) displays the current graph. ‘Lf Pause 
(page 16-17) is the next program command, the halts 
temporarily #0 you can examine the screen. Press to 
resume execution. 


DispG has no arguments, 


| Outpt (output) ears ete values beginning at a specific 


position on the display and typing over any existing characters. 
Outpt requires three arguments. The first argument is the line 
(1 to 8), the second argument is the column (1 to 21), and the 
third argument is a string or a value, Expressions are 

MODE settings, Matrices are displayed in entry format and 
wrip to the next line. 

Outpi{line,col,string! or Outpt(line col value) 

InpSt (input atring) is used to enter strings during execution. 
inpSt with one argument (a variable name) prompts with a ?. 
Enter the characters to be stored in a string and press (, Do 
not enter the quotation marks, The string is stored to that 
variable, and the program resumes execution. 

InpSt vanable_name 

inpSt with two arguments (a string of up to 21 characters and o 
variable name) displays the string. Enter the characters to be 
stored in the string variable and press EEA 3 : 
quotation marks. The string eral to Hike varseble, and the 
program resumes execution. 

InpSt string, varable_name 

Note: InpSt is used with the St=Eq instruction to input 
equations for graphing or solving. For example, 

InpSt “Enter function “,STRING:St+Eq(STRING,FUNCTION) in 
the sample program (page 16-4) lets the user enter the function. 
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The Input/Output Instructions (Continued) 


be Ss = nsmtcseemnoeesmisinceee 
The getKy Function § getKy (get key) returns « number corresponding to the last oy 


instruction 


pressed, according to the diagram below. Ifno key has been 
pressed, it returna 0. gatKy can be used inside loop to transfer 
control. getKy has no arguments. 
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Note: You can press (i) at any time to act as a break during 
execubion (page 16-2), 

CILCD (clear LCD) clears the Home screen during execution 
and places the cursor in the upper left corner, but program 
erecution does not pause unless Pause is the next command. 
PrtScrn (print screen) prints the current screen on # printer 
attached to an IBM®-compatible or Macintosh® computer if you 
are using LINK-85 software (Chapter 19), The dotted bar busy 
indicator displays. Preas BME) to resume execution. PrtSern has 
no arguments, 

PriScrn acts like Pause if you are not uaing LINK-A5, 


Programming 16-15 


The CTL (Control) Menu 
The PRGM CTL menu displays the program contro! instructions. Press 


G2! to move around the manu. When you select an item from the menu, 
the name ie copled to the cursor location. 


The PRGM CTL Menu When you select (CTL, the menu keys are labelled with the first 


16-14 


five iteme of the menu, 

IS> Paee Retur Slop 

4 —————E——E—E—E—E—=L_——————— 

Li Instruction to create conditional teat (pews 
16-15). 

Then Instruction used with If instruction, (page 16-15). 

Else Instruction used with if-Then instructions (page 


For 


Instruction to create incrementing loop (page 
16-18), — 

While Instruction to create conditional loop (page 
16-16), 

Repeat - Instruction to create conditional loop (page 
16-16). 

End instruction to signify end of «loop, Then, de 
Else (page 16-15). 

Menu Instruction to define menu items and branches 
(page 16-17). 

Lbi Instruction to define a label (page 16-17). 

Goto Instruction to branch too label (page 16-17), 

[Sa Inatruction to increment and skip if greater 
thanipage 16-15), 

DS<{ Instruction to decremont and skip if less than 
(page 16-18}. 

Pause Instruction to pause program execution (page 

, 16-18), 

Return Instruction to return from a subroutine (page 
16-18). ” ' 

Stop Instruction to stop execution (page 16-18). 
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The Control Instructions 





The If inatruction 


The it-Then 


The PAGM CTL (contro!) imetructions direct the flow within an 
executing program. These Instructions are on the PRGM EDIT CTL 
menu, which you access in the program editor, 


Wis used for teating and branching. It has one argument: an 
expression defining a condition, frequently a relational test 

(Chapter 3), 

Ifthe condition is false (the argument evaluntes to mero), the 

next program command ia akinpped. If the condition is true (the 

Argument is nonzero), execution continues with the next 

program command, Hf instructions can be nested. 


Wf condition 

Leommand if true 

Then following an Wf instruction executes a group of commands 
ifthe argument is true. An End instruction identifies the end of 
the loop. 

lf condition 

‘Then 

command if tre 
ScHOrTrrienrdd 

Else following Ift-Then instructiona executes a group of 
commands if the argument is falee. An End instruction 
identifies the end of the loop. 

‘Ht condition 

‘Then 

Scommand if true 

“command if true 

‘Else 


‘command if false 
‘tea 


End identifies the end of a group of program commands. Each 
For, While, Repeat, or Else loop must have an End instruction 
at the “bottom,” as must a Then loop without an associated Else. 
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The Control Instructions (Continued) 





The For instruction 


For is used for looping and incre : 

Arguments: Sh tarcant Eaaruelhkeae ha ineraesactad, ui 
beginning value, a maximum or minimum value not to be 
exceeded, and a real increment (optional, the default is 1)..An 
End instruction identifies the end of the loop. For loops can be 
menbech. 


‘Forivanable_name,begin,end,increment) 

commend while end not axceacded 

[command while end not exceeded 

‘End 

(command 

While performs a group of commands while a condition is true. 
It has one argument: an expression defining a condition, 
frequently a relational test (Chapter 4), An End instruction 
identifies the end of the loop. 
The condition is tested when the While instruction is 
encountered. If the condition ia true (the argument is nonzero), 
the program executes the next commands until an End 
instruction is encountered. If the condition is false (the 
argument evaluates to ero), the program executes the 
commands following the End instruction. While instructions can 
be nested. 
‘While condition 
ccommand while condition is true 
‘command while condition is true 
‘End 








‘command 

Repeat repests a group of commands until a condition is true. It 
ié similar to the While instruction, but the condition is teated 
when the End inatruction is encountered; thus the commands 
will always be executed at least once, Repeat instructions can 
be theathecl. 


‘command until condition is true 
‘End 


"CET i 





The Control Instructions (Continued) 





The Menu instruction Menu sets up branching within a program as selected from 


The Lb! and Goto 


menu keys, If the Menu instruction is encountered during 
execution, the eighth line of the display ahows the specified 
menu items, the dotted bar bu ¥ indicator is displayed, and 
execution pauses until a menu key is pressed, 

Menu can have up to 15 arguments: up to five sets of three 
arguments, The first argument in each set is the number of the 
menu key (1 to 5). The second argument is a string to display as 
the menu item, either the name of a string or text enclosed 
between " marke, The third argument is the label to branch to if 
that key is preased. Undefined menu items are blank. 


Moenu(n,string,tabel,.. noe Orne 
For example, during execution the instruction 
Menu(1,“a=1".A1,5,1, “a>1",A2,5,"an(0",A0) displays 


[ast|or| | | mo} 


Then the program pauses until'y you presa (Fi), [Fe], or (A. Wf you 
presa [A], for example, the menu disappears and the program 
continues execution at the Lol Al command. 

Lol (label) and Goto (go to) are used together for branching. 
Lol hae one argument, which assigns a label to a program 
command. A label can be up to eight characters, following the 
rules for variable names, 

Goto has one argument,.a label to which to branch. The 
instruction trangfers control to that label. 
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The Pause 


The Return 


IS> (increment-and-skip) has two arguments: the name of o 
nonsyatem variable and a real value not to be exceeded (which 
can be an expression). The instruction adds 1 to the variable; if 
the este Is eney, ere second argument, the next 
program is akipped. 

{S>(varlable_name,value) 

ccommand Hf variate s value 

command if variable > value 

ae eee the name of a 
nonaysterm m variable and a real value (which can be an 
spontahens: (hed n subtracts | from the variable; if the 
result is less than the second argument, the next program 
command is skipped. 


‘DS<ivariable_name,value! 

‘command Hf variable > value 

command if variable < value 

Pause suspends execution of the program se you can see results 
ar graphs. Pause can be used with no arguments or with one 
argument. The value of the argument ia displayed and can be 
scrolled. While the program is paused, the dotted bar busy 
indicator cisplays. Preas'| SuTen) | 

Pause or Pause expression 


Return exits a subroutine and returns to the calling program 
(gage 16-19), even if encountered within nested loops. Any loopa 
are ended. There is an implied Return at the end of any 
program called as 0 subroutine, Within the main program, it 
stops execution and returns to the Home screen. 
Return has no arguments. 

Stop stops execution of a program and returns you to the Home 
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Calling Other Programs 





Calling a Program 


Program 





On the TI-85, any program can be executed as a program or called from 
another program to function as a subroutine, Enter (he name of the 
program to wee ae a subroutine on a line by itself (as a command). 


To call one eee tas another, enter the name of the 
program a5 A 

® ‘Type the name of the program (case-sensitive). 

® Select the name from the VARS PAGM screen. 

® Press Fal and select the name from the menu. 

When this command is @ncountered during execution, the next 
command that the program executes is the firat command in 
the second program. It returns to the subsequent command in 
the firet program when it encountors either a Return 
instruction or the implied Return at the end. 


PROGRAM: VOLCYL PROGRAM:AREACIAC 
DIAS ‘RADIUS=DLAM2 
ARE A=r RADIUS? 


= ‘Return 7 


Variables are global. The same variable name in two programs 
or on-the Home ecreen accesses the same location in memory, If 
you store a new value to a variable from a p gram, it is 
changed in memory. Any future references to that variable uae 
the new value, 

The Goto and Lb! arguments are local to the program in which 
they are located. A label in one program is not “known” by 
another program. You cannot use « Goto instruction to branch 
to a label in another program. 

The Return instruction exits a subroutine and returns to the 
calling program, even if encountered within nested loops. There 


is an implied Return at the end of any program called asa 
subroutine. 
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Using Application Operations in Programs 


In the program editor, you can access application manus to copy 
instructions, functions, and names lo program commands. Some may 





Accessing 
Operations in the 


Setting Modes and 


To enter the name of an inatruction or function from an 
application in & program command: 

© Type the name (not case-sensitive), 

® Select the name from the CATALOG, 

® Select the name from the application menu. 

In the program editor, you can access items on application 
menus using keystrokes similar to thoae you used in the 
application. For example, in the program editor you can press 
IMATRX] (MATH) (dep to access del on the MATAX MATH menu, 
Menu items that are not appropriate as instructions or 
functions (EDIT, for example) do not appear. Therefore, items 
may be arranged slightly differently, 

Applications uaing full-screen editors, such as SOLVER, 
SIMULT, POLY and MATH INTER, can be accessed from 
Programs aa instructions or functions with arguments. 
Appendix A lists instructions, functions, and their arguments. 
When you select the item, the name is copied to the cursor 
location. 

To get modes or graph formats in a program, enter the name of 
the mode or format os an instruction, preceded by a colon, You 
can type in the name, select it from the CATALOG, or seloct it 
from the MODE or GRAPH FORMT ecrean. 

To select the name from the MODE or GRAPH FORMT acreen, 
from the program editor press (Be) (MODE! or G4] FORMT, place 
the cursor on the mode or format that you want to set, and 
press BT). The name is copied to the cursor location. 

Note: If you select the number of digits for fixed mode, the 
instruction Fix nia copied to the cursor location. 











Chapter 17: Applications 
This chapter contains application examples thal incorporate features 
described in the preceding chapters. Two of ihe examples use 6 
program. 

Chapter Contents Ch ic Polynomial and Rigenvalies,..... . - AT 
The Fundamental Theorem of Calculus Paley woelwb/ece LRN 
regaoreenifusbirtonrpgdam a ieee a impel « 176 
Fractions and Matrices... . : eicees TF 
Finding the Area between Curves... . . teat atachin ts eee 
seer team deh a = Uelhooa  Woecéceiececece ohaee 
Electrical Circuits .... . el Os ateh sh late rc ite) mae 


Unusual Bquation . te LD 
Program: Taylor Series... . Pree ia. won beter e ela ede 
Program: Sierpinski Triangle See ores eee eter 
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seen nn sss es Eee 


Procedure 1. 
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Characteristic Polynomial and Eigenvalues 


a matrix. 


and eigenvalues of 


matrix A: 

[-2 21 4) 

[a 23 6] 

[7 2-6 0) 

[5 2 6 -2]) 

The characteristic plviaoanal ia Snore ae To 
the polynomial, in Fune MODE press 2H, se 

Beas cetera ia te tore ait ah tareoah and then enter: 

Asanenedaaeri 
RANGE). For exploration with TAACE and the 

na dhdisingeenavdiee epahapeob lpr ressions for xMax and 











ye to set nice values of Ax (.2) and Ay (100) directly from 
the RANGE screen. 

uMax=-10+.2°126 yMax=-2500+ 100°62 
xScl=10 yScl=500 

Select (ROOT) from the GRAPH MATH menu and find both 
real roots. 





Characteristic Polynomial and Eigenvalues (Continued) 
sss eee nnn Ss 





(Continued) 


f. Return to the Home screen and solve-for the eigenvalues 
directly: 
eigV! A 
There are two real and two complex eigenvalues. Compare the 
real eigenvalues with the real roota found in atep 4. 


6. Press G4) and select (TRACE). Choose five integer points on 
the function, for example: 

“672 

440 

-1360 

-1740 

“1750 





A. Select CALC specify lists AX and AY, and then select 
(PAREG). This gives a unique fourth-order polynomial that 
contains these points. 


6, Press GWA], Select cy(x)-) and enter: 
y2=pEval(PRegC,x) 
10, Select TRACE) and compare y1 and y2. 
11. Return to the Home screen and find the roots of the PRegC 


12. Compare the results to the values found in steps 4 and 5, 
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The Fundamental Theorem of Calculus 


Problem 1 Demonstrate graphically that 


Fix) = i TA mt = inte), x0 


174 Applications 


O4| fama |= rary 


Press [ie] [TOLER] and set tol=1 and d=.01, 
In Func MODE, press G04]. Select (AANGE). Set the RANGE 


varinbles. 

xMin=.01 yMin=-1.5 

xMax=10 yMax=2.5 

#Sel-1 yScl=1 

Select (yixi=), select (ALL- to turn off all functions, and then 
enter: 

ySacfrabrat(1/i,t,1,x) 

ydeln x 


Select TRACE). The busy indicator displays while the graph 
is being plotted. Use the cursor keys to compare the valuea 
of the two graphed functions, ¥3 and y4, 

Select (yizj=, select (ALL-) to torn off ya and y4, and then 
enter: 

yo=nDer(y3,x) 

yé=1/x 

Select TAACE). The buay indicator displavs while the graph 
is being plotted. Again, use the cursor keya to compare the 
values of the two graphed functions, y5 and y6. 





= ee 


The Fundamental Theorem of Calculus (Continued) 





Problem 2 Explore the functions defined by 
y= fot, fc, et J te 
Procedure 2 1, Prose GW, select tyixj=), and select {ALL to turn off all 


defined simultaneously by: 
Select 237D) from the GHAPH ZOOM menu. 
Select (TRACE, Notice that the fiunetions appear identical, 


but shifted vertically by a constant. 
Select (yixj=), select (ALL to turn off y7, and then enter: 
y8anDer(y7,x) 


Select (TRACE: Notice that although the three graphs 
defined by y7 are unique, they share the same derivative. 


Symmetry of the Roots of a Complex Number | 
Find the cube roots of (1,2). The nth roots of a complex number (a,b) 
are evenly apaced on @ circle of radius abs{a,b}-(1/n), centred at the 
origin. In fact, all roots of a complex number are defined for k=0,1,....1-1 


by 
(a.b)-(tUnj=abe(a,b).(1/nje.((0,angie(a,b)+2in bin) 





A). Select oix}=) and select (ALLS to 


and then select ZOOM) 2SQR) to set the aspext ratio. 
3, On the Home screen, enter and execute these instructions. 


The first four inatructions initialize values to set up the 
problem, The next instruction stores the expression that 
defines the first root, which is a complex number when it is 
evaluated. 

13K :3--N71-+A:2-+-BPteab 

8 (A,B)a(TiNj"e*((0,8 

ngie (A,B)+2°K*n)/N): 

PtOn(real P1,imag P1) 

‘K+1-K 


The last instruction draws the root as a point. 

4,. On the Home screen, press (22) [ENTRY] to recall Last Eniry. 
Delete the firat instruction 1K. 

5, J Emm to execute all the commands again. The second 





6, Return to the Home screen. Press BOR? to execute all the 
commands again. Repeat until all N points are drawn, 

8 Press EMER] to set the contre of the circle at the origin, then 
move the cursor to one of the paints, Prese ] ogain. The 
circle is drawn, intersecting all points. 

0 Select (OLOAW from the DRAW menu, Return to the Home 
screen, Recall Last Entry. Insert the instruction 1K at the 
beginning. Change NM (number of points) to 10. Press BOE), 
Repeat atape 4 to 4. 
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Fractions and Matrices 


rE - : — : 





Procedure L. In the MATA editor, enter matrix A: 
. 45 7 1 


— = 
MW 
o— 6 
ow 


F 
: 


« (On the Home screen, augment the identity matrix to A and 
find A’ using the rref function. 


rref aug(A.ident 4) 

4. Display the solution portion of the reguli. matrix as 0 
fraction using the & Frac instruction. 
Ans(1,5,4,8)=Frac 
(425 16/25 -14/5 -7/25 ] 

[40/50 -28/25 49/10 37/50] 
[31/50 7/25 -21/10 -3/50 ] 
(1450 191/25 -1340 -19/50]] 

4. Check the result by computing A!" A. 
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Finding the Area between Curves 


Find the area of the region bounded by 


fixi=200 w(x" +625) 
gixj=3 cos 0.1x 
Rare 
Procedure 1. In Fune MODE, press BA, select ¢yfx)=), select (ALL-) to turn 
off all functions, and enter: 
¥9=300 wi(x74625) 


yi0=3 cos .1 x 
9 Select (AANGE). Set the RANGE variables, 


aMin=® yMin=-5 
xMax=100 yMax=10 
xScl=10 ySel=1 


3. Select GRAPH, 


4, Select MATH (SECT). Move the TAACE cursor near the 
intersection of the functions. Presa Bt) to select y9. The 
cursor moves to y10. Presa TE). The solution uses the 
SOLVER, The cursor location is used as an initial guess. 

The value of x at the intersection, which ia the lower limit of 
the integral, is stored in Ans and x. 

fh. Return to the Home screen. To ace graphically the area you 
are going to integrate, enter: 

Shade(y10,y9,Ans,75) 








6 Preas [ire] (TOLER) and set tol=te-5. Return to the Home 
acreen and compute the integral. 
tnint(y9-y10,%,Ans,75) 

The erea is 325.899961996. 
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Minimizing the Solid of Revolution _ 





Cenalder the solid of revolution determined by revolving the regions 
bounded by the fine y=c for Gscs) and the curve y-sin x for Gexcr 
ebout the line yor. Find the value of c that minimizes this volume and 
the minimum volume. 





1. Let a=sin”! ¢ and ben-sin"' ¢. From viaual inspection, the 
problem can be divided into three intervals: 0 to a, a to b, b 
tom. For any value of ¢, O¢c¢1, the volume of the solid of 
revolution is given by 


V=J mic—sin x}? ds 
+ Jmco— sin a0? oe 


+ J ne- sin x) cx 
2. By symmetry around #2, the volume simplifies to 
V=2a(f mic ain x)" che 


+f- nic — sin x)" dx) 
a 


= 2m « jc = sini x)" dhe 

4, Prees (iv)[TOLER] and set tol=te-5. 

s AP). Select (yix)=) and select (ALL-) to turn off all 
functions. On the TI-85, x is the independent variable for 
function graphing, so substitute | for x and x for ec: 
yi t=2rinint((x-sin t)?,t,0,0/2) 

5. Select (RANGE) Set the RANGE variables. 

x Mira yMin=0 
Meet yMax=5 
eSel=.5 yScl=1 

6. Select (PMIM) from the GRAPH MATH menu. The busy 
indicator displays while the function is plotted. 

7. Press EQS) to select y11. The busy indicator displays and 
the solutions are displayed at the bottom. The minimum 
volume accure at X=. 636620881 63 (c=2/n). It ia 
y=-93480220056 (Vie l=n4/2-4). 
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Electrical Circuits 


Use the list and satiate ee sina 
unknown electrical 








The de. current in milliampa CURR Vv 





c 

(CURR) and voltage in volte(VOLT) (map (wenlt) 

dete shown was Teasured on an . LO 2 

unknown circuit in a “black box." fy, 42 

Calculate power in milliwatts. 40 10 

What is the average of the measured 60 18 

power? RO 32.5 

Estimate the power in milliwatta ata 100 o6 

current of 125 ma using three TI-85 = 120 Ta.2 

features: free-moving cursor, 140 a8 

interpolate, and regression forecast. 160 156 

Procedure 1. Preas [id] (LIST). Use the list editor to enter list CURR. 

2. Presa find) (LIST). Use the list editor to enter list VOLT, 

3. Press (ig) (QUIT) to return to the Home screen, 

4, Calculate ond store values for power, Use the LIST editor, 
the STAT editor, or display the lists on the Home screen bo 
aev the results. 

CURR'VOLT—POWER 

5. Press S34] (RANGE), Set the RANGE variables. 

xMin=0 yMin=0 


17-10 Applications 


xMax=max(POWER) yMax=max(CURR) 
xSel=1000 yScl=10 


Electrical Circuits (Continued) 





(Continued) 


10, 


Return to the Home screen. Plot the pairs. 


Fnoft 

xyLine POWER,CURR 

Use the free-moving cursor to estimate POWER at 
CURRE 125. 

Presa (is) [MATH] and select (NTE. To interpolate POWER 
at CURR=125 enter the newrest pairs: x1 

yi=CURA(7), x2=POWER(8), and y2=CURR(8). Enter y=125 
and solve for x, 

Press Si), select (CALC) and specify lists POWER and 
CUAR. Calculate each of the regression types in turn to 
determine which gives the beat value of corr (PWAR), 


Execute the beat regreagion again. Select (FCST). To forecast 
POWER at CURR=125, enter ye125 and solve for x. 
Compare to your answers from steps 7 and &, 
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Unusual Equation 


Using the SOLVER or GRAPH MATH operations, you can easily solve 
probloma 





Problem 


17-12 


that are difficult or impossible to solve analytically. 


yi2etnint(sin t,t,0,x) | 

On the TOLERANCES editor, set tol=t, 

yi2z=1.6 | 
On the SOLVER variablea screen, enter 0 ae your initial 
quess for x, and select (SOLVE. (tis a dummy variable of 
integration and may be any value; use 1.) The busy 
indicator displays while the solution is calculated. 


Select (RANGE), Change the RANGE variables. 


xMax=10 yMax=.5 

xScl=1 ySel=1 

Select (GRAPH. ue were or Jett fir cack value of x is 
problem has at least two solutions. 








Move the curzor near the solution that you did not find in 


Unusual Equation (Continued) 





Al yixj=). Notice that y12 contains the expressic 
stored from the Home screen in etep |. Enter yt3=1.8.. 
©. Select (RANGE: Set the RANGE variables, 


xMax=10 yMax=2 
xSch=1 yScl=.1 
10. Select FORMT, Select SimulG, 


11. Select (SECT; from the GRAPH MATH menu. 





(i a] bei select the function, 
on funtion 19, because the function evaluation foreach 
ia fast 

13. Pies SB to select the other nection. The b 
ee Te 
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Program: Taylor Series 





Thig program lets the User enter a function and specity the order and 
centre point, caiculotes the Taylor series approximation for the 
function, and plots them both. i demonstrates several CTL and UO 
instruction 





Procedure l, Enter the program to store the Mobius series, This program 
will be eaecuted from the TAYLOR program ss 4 subroutine. 
PROGARAM:MOBIUS 
={1,-1 -1,0,-1 »1,71 ia 
0.1,-1,0,-1,1,1,0,-1 
0,-1,0}-MSERIES 
‘Return 

2. Enter the program to calculate the Taylor series. 
PROGRAM: TAYLOR 
‘yi4epEval(TPOLY x-c8 
nter) 
Efe L130 — is on CHARS MISC menu 
:CILeD 
cinpSt “FONCTION: "JE User enters yix) function 
o 
ot EqiEO,y13) 
cingut “ORDAE: "once User enters oder 
- 
sorder+1—-diml TROLY 
FINO, TPOLY) 
input “CENTRE: “cen User enters centre 
ter 
regedit rst 
0-—-TPOLY (order+1} 
“Hf order=1 
dort (y13.1,.center}--T 
POL Y(order) 
ot order>2 
oder2ly1 3.x, center? 
~TPOLY (order-1) 
ot orcer=3 
Then Begin Then group 
‘MOBIUS Call as subroutine 
-For(i,3,order,1) Begin For group 
1-m0—+seum 
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Program: Taylor Series (Continued) 





‘While abs bmitc “gmex Regrin While group 
‘While MSERIES(m)—=0 Begin While group 
rom4 1 =n 

End End While group 
“O—+baum 

:For().1,m*i,1) Begin For group 
re" (22(im"hy"(o 

1) Hicenter,O}-ox 

real yi3—-gval 

‘beum+gval—-beum 

‘max(jabs gvel,gmax)—g 

max 

:End End For group 
sbeun(an*i}-f0—-bmil 

Ssuim4+MSERIES(m)* bri 

assum 

“m+ t—+m 

End End While group 
eeum/(rr*)=TPOLY (or 

der+1-N) 

End End For group 
‘Enel End Then group 


4. Return to Home screen, execute program TAYLOR, 
4. When prompted, enter the function, order, and centre of the 
series Approximation. 


Note: The higher-order derivative values necessary for thia 
program are calculated numerically based on the methods in J. 
N. Lyness and C. B. Moler, “Numerical Differentiation of 
Analytic Functions,” SIAM Journal of Numerical Analysis 4( 1967): 
02-211), 
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Program: Sierpinski Triangle — 


This program creates a drawing of a famous fractal, the Sierpinak! 
Triangle, and stores the drawing In a picture variable, TRIANGLE. 





| 


l. Enter the program. 
PROGRAM: SIERPIN 


oO—+-x Min Bet viewing rectangle 


“White (]... 2000) Control density of picture 


5-5 
cay 
pepe 


ne NO(1/3) and N=(2/ 

3) 

‘Then 

5. Seno 

-PrOn(x,¥) 

it (2/3) 

‘Then 

GT +x}4 

a ¥ 

“PtOn( x,y) 

/End End of Then group 

a He. 

(End End of Whila group 
2. Return to Home screen, execute program SIERPIN, 


Note: After executing this program, you can recall and display 
the picture TRIANGLE. 


End of Then group 
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Chapter 18: 





Memory Management 


This chapter describes how to manage memory on the TI-35. To 
incragee the amount of memory available for use in new applications, 
occasionally you may wani to delete [rom memory items that you are 
no longer uaing. 


The MEM (Memory) Menu . Be cil acca pati ecb wed 
Deleting Items fram Memory. Sate Micaeeelecet ats cere) | ae 
Resetting the TI-86 . eee 
Leaving a Memory Management Screen ee er ee 


181 





The MEM (Memory) Menu 








When you press [ij] (MEM], the menu keys are labelled with the 











memory men, 

RAM DELET RESET 

RAM Displays the amount of AM available and 
used, by type of named item (page 18-3), 

DELET Allows you to access named itema by data type 
to delete ipage 158-3)., 


ALL REAL CPLX LIST VECTR 
MATAK STANG EQU CONS PRGM 
GDB PIC STAT 


RESET Allows you to delete all named items, reart 
defaults, or both (page 18-5). 








12 Memory Management 


Managing Memory ; A 
The RAM menu item displays how much memory is available for you to 
uee and how much is used by each data type and by each variable 


within a data type. The 71-85 has approximately 28 kilobytes of memory 





Checking Available To display the amount of memory used, by data type, and the 
Memory amount available for use: 


1, Press [id] (MEM! to display the memory management menu. 


2, Select RAM), The MEM screen temporarily replaces the 
pein $c meets kgdemt,” 





The number of bytes of memory currently available for use 
is shown on the top line. For each data type, the number of 
bytes used is shown, (The values vary depending on your 
Note: xStat, yStat, Ans, and Last Entry always occupy space 
in memory and cannot be deleted. 

Checking Memory The DELET menu item (page 18-3) shows the bytes of memory 

Used by Specttic used by individual itema. 

Variables 


Deleting Items from Memory 





Any Hem thal you have creaied and named can be deleted from 
memory from the DELETE screen, 


Pree (ig) (MEM! to display the memory management menu. 
Select (DELET), The DELETE screen and menu temporarily 
eee ee eee aero are working. 

GOB PIC STAT 

Select the data type. The names of the variables in that 


fo) eo 





An arrow at the loft of the name indicates the selection 
cursor. ‘To move around the list: 
® Press a letter to move quickly to function names 


beginning with that letter. (The keyboard is set in 
ALPHA-lock. } 


® Use (PAGES and (PAGE to move to the next screen of 

® Use li) and [F) to move up and down the list. 

ENF) to delete the item that the cursor is on. The Item 
mmediately. 





is deleted | 
You may continue to select single items to delete. 


Note: You cannot delete xStat, yStat, PRegC, or RegEg. To 
delete « parametric equation, delete the xtn component. 
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Resetting the TI-85 


Resetting the TH. restores memory to the factory settings. Because 
there are other operations that clear ae eee 
the TLS should need to be reset only under f epecial circumstances 











Resetting the To reset the T1-84: 
Calculator 1, Presa (ie) (MEM to display the memory management ment. 
2. Select (RESET). The menu keys ore labelled with the RESET 
Meri ih. 
ALL ME Pel DFLTS 


3, Make the appropriate menu selection. 

® To reset both memory and defaults, select (ALL). 

. To clear only values stored in memory, ineluding 
programa, graph databases, and pictures, but leave the 
defaulia as vou have them set, select MEN. 

® Toreturn the defaults to the factory settings, but leave 
values stored in memory, select (DFLTS), 

4. The message Are you sure? iz displayed. 

® If you do not want to reset, select (NCS. You are returned 
to the Home screen. 

® Ifyou want to reset, select (VES). The TI-45 is reset and 
the messages Mem cleared and/or Defaults set are 
displayed on the Home screen. 





Leaving a Memory Management Screen 


You cet ave any moamory management! screen at any tire. 





Leaving a Memory To leave any memory Management screen or menu: 
on ' © Press the appropriate keve to go to an application. 
® Press (ft) (QUIT) to return to the Home Screen. 
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Chapter 19: Communications Link 





The TI-85 hes 2 port to let you communicate with another TI-85 or with 
a PC or Maciniost®. This chapter describes how to communicate with 





ChapterContents The TSS Link . eon aoetheedtt... ative? eae 
Selecting liemsatoSend ...... . 1 aoe ee we «6 
Transmitting Itema; . 6.66.4 be eee ee ee TR 
Receiving ltems , Se ee OS ee Re 
Hacking Up Memory ........:000000 ren . 1-7 
CRE a gt er ke Pk at pecker dae eee eee 
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The Tli-85 Link — 


The T-65 communication capabillty late peapaben veriatsien ani 
programs or entire memory contents with another T)-85. You also can 
share 71-85 variables, programs, or memory backup with a PC, and 
print TH85 screens on a printer connected to a PC. 








Linking Two T-85s 40=- The software to communicate between two Tl-856 is built into 
the TI-85. The instructions are given in thia chapter, 
The cable to link two TI-864 comes with the TI-S5, 

Linkinga TE8S toa An optional accessory, LINK-65, allows a TI-85 to communicate 

PC or Macintosh with a personal computer. To obtain the special cable, 
computer software (for either an eae compatible computer 
or a Macintosh®™ computer), and the instruction booklet, contact 
your local Texas Instruments Retailer. 


Connecting the TI85 «(The TI-85 Link port is located at the centre of the bottom edge 
Link Cable of the calculator. 

L. Insert either end of the cable into the port firmly. 

2. Repeat with the other TI-S5, 
The LINK Menu When you presse (ie) (LINK), the screen is cleared and the menu 
keys are labelled with the LINK menu. 
SEND RECV 
SEND Accesses a menu of types of data to send. 
RECV Puts calculator in mode to receive. 


Leaving & LINK ® From SEND mode, preas (Bt) or [e) [QUITI. 
Screen or Menu 
From RECV mode or while transmitting, press [04] to 
interrupt and then (EXIT) to leave the ERROR screen. 


® From an ERAOR écreen, select (EXIT) to leave the ERROR 
screen, 











press (ENT) or (ind) [OHUNT. 
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Selecting Items to Send 


You can send individual ttems (variables), all tems, groups of Hema, or 
amemory backup from one TI-85 to another, To (ransmil from the TI-S4, 
you first select whal you want to send. The transmission does not 
begin until you select MIT) from the menu, 








The SEND Menu When you select (SEND), the menu keys are lobelled with item 
types. Press 0%) to move around the menu. 
BCKUP PAGM MATHX G08 ALL 
® You can transmit individual items (variables). 
® You can transmit all items. 
© You can transmit groupe of iteme, 
® You can transmit an exact image of memory, 
Selecting Items When you select a variable type, the SEND selection screen is 
within a Type displayed. It lista the names of the variables in alphabetical 


order, (if there are no variables of the type selected, the 
raveesgs HO VARS Seimei ne not See 





Use (7) and (a) to move the cursor. 

® SELCT reverses the selection status of the name where the 
cursor ia located. Selected names are marked with a square 
dot, 

® ALL+ selects all variables of this type. 

® ALL- unselects all variables of this type. 


Selecting Items to Send (Continued) — 





= 





Use the menu keya to select the graphing mode‘s) that you 
want to send. The variables that will be sent are: 


® For Func, all variables on the Fune RANGE ecreen, plus 
lower and upper, plua the FORMT settings. 


© For Pol, radhteringirondirtheicdat RANGE screen, plus the 





* sox CARIN Gk ia aia oe Seca ANCHE, pe 
the FORMT settings, 

® For DifEq, all variables on the DifEq RANGE screen, 
including difTol, and the AXES settings, plus the FORMT 
settings. 





® For 2ZACL, all user-zoom RANGE variables, regardless of the 


Transmitting Items 





Once you have selected what to send and the receiving unit is ready, 
you can begin tranamitting. For easy distribution of Items to several 
TI-85 unite, Items remain selected in both the sending and receiving 
unit and only three keystrokes are required to transmit the items again, 





Transmitting items 


Transmitting items 


to an Additional Ti-85 


When you have selected what vou want to transmit, select 
xMIT), The receiving unit must be set to AEC before 
trminamission con begin (page 19-6), 

The name and type of each item is displayed, one per line, as 
the T1-85 trys to tranamit it. After transmission is complete for 
all items, the message Done is displayed. Press (4) and [¥) to 
acroll through the names. 

After transmission is complete, the LINK menu is displayed on 
the bottom line, 

Alter sending or receiving data, you can repeat the same 
transmission to a different TI-85 without selecting what to 
send. The items selected bn the sending unit or received on the 
receiving unit remain selected. 

Before you make another selection, simply connect the unit to 
another TIL-85, put the new unit in RECY mode, and select 
(SEND) (ALL) OMIT). 

A transmission error will oecur after-ane or two aeconeas if: 

® There is not a cable attached to the port of the sending unit. 
® There is not a receiving unit attached to the cable. 

* The receiving unit is not in AECV mode, 

if the (ON) key is pressed to interrupt transmission, an ERROR 
Select (EXIT) to leave the EAROR acreen. 








The Recetving Unit 


Insufficient Memory 
In Recelving Unit 


teceiving Items 


ems are not tranemitted until the receiving unit ls ready. 


When you select (RECW from the LINK menu, the message 
Wailing is displayed and the receiving unit is ready to receive 
transmitted items. 


The receiving unit displays the name and type of each item as it 
is accepted. After transmission is complete far all ltema, the 
message Done is displayed. Press (a) and [¥) to scroll through 
the names. The unit is not in RECV mode; select (REC) tn 
receive new items. 

To leave RECV mode without receiving items, press () Select 
(EXIT) to leave the ERROR screen, 

Lf an item of that name existe in the receiving unit, the 
receiving unit displays ERROR 36 LINK DUPLICATE NAME and 
the name and type of the item. The menu keys on the receiving 
unit are labelled: 

® Tostore the item to a different name, select (HENAM). After 


Name= on the prompt line, enter a variable name that does 
ng unit (fhe keyboard is in 








® ‘To overwrite the sania item, select (OVERW). 
Tranamigsion resumes. 

*® Toekip this item (not copy it to the receiving unit), select 
(SKF), Transmission resumes with the next item. 

®* Toleove RECY mode, select (EXIM, 

If the receiving unit does not have sufficient memory to receive 

the item, the receiving unit displays EAROR 34 LINK MEMORY 

FULL and the name and type of the item, The menu keys on the 

receiving unit are labelled: 

SKIP EXIT 

® Toakip this item, select (SIP). Transmission resumes with 
the next item. 


* To leave RECV mode, select (Ex), 
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Backing Up Memory 


BCKUP transmits an image of memory to the receiving unit. 





To copy the exact contents of memory in the sending unit to the 
memory of the receiving unit, select ‘BOKUP), 

When you select (ACKUP) fram the LINK menu, the message 
Memory Backup is displayed. 

and all een in the memory of the receiving unit is lost. 
Preas (Ett) to leave LINK, 

Select OMIT: to begin trans 

Aga safety check to prevent setidental loss of memory, when 
the receiving unit receives notice of a backup, the measage 


WARNING Memory Backup is displayed. The menu keys are 
labelled: 


CONT EXIT 





* Tocontinue with the backup process, select (CONT). The 


* To prevent the backup, select EXIT). 
Note: Ifa transmission error occurs during a backup, the 
receiving unit is reset. 
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Example 





Create and store e random matria and a random complex number and 



































Example 1, From the Home sereen, create and atore the variahles: 


randM(3,3)=AM 
(rand,rand)=ACN 


2. Connect two TI-8528 with the cable. 
3. On the receiving unit: 
® Pree (ini) [LINK] to display the LINK menu. 
® Press [F) to select RECV), 
4. On the sending unit: 
® Presa (i) (LINK) to diaplay the LINK menu. 
® Press [Fi] to select (SEND), 
® Preas (5) to select (ALL, 
® Move the cursor to RM. Press (to select AM. Repeat 
for RCN. 
5. On the sending unit, prees [Fi] to select (MMIT). The iteme are 





6. Preas Ba] to leave LINK. 
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Appendix A: Tables 




















This appendix provides 8 liad of al! TI-85 command-line Instruct 
thal you can use on the Home screen and in eich tba ands tans 
that you can use in expressions. 


Appendix Contents Table of Functions and Instructions... ..... 66 0 1 Aad 
Table of System Variables .. 2... 6. ee ee ee ee RD 


Tables A-1 


Table of Functions and Instructions 


Ce ene eee ee ee 

inatructions (I) initiate an action. Some, but not all, have arguments. Menu/keys marked are 
interactive except in the program editor, but can be typed on @ command line of copied fram 
the CATALOG. 








ne itomsiehionusd (Mead 


* arg): real/cplx real number or magnitude CALM (abe) a-5 
num/list/matrx/vectr of complex number arg; ia ICPLxl F 
matrix of absolute values of 114 


arg] matrix elements; vector at IMATAX]) F 
of absolute values of arg’ OCPLE) data) 19-18 


vector elements [| (VECTR] F 
(CPL tabs: 13-30 
Addition : argl+arg2 Returns arg! plus arg2. ic F 
* argl: real’‘eplx Adda elements of list, 4-2 
num list matre/vectr matrix, or vector, Lf number 12-7 
* age: real/cplx and list, adds mumber to 14-10 
nu list/matrxvectr each list element. See 13-26 
concatenation 
arg? and arg? Returns bit comparison of § (2) [BASE] F 
* arg! : real num afglandarge(truncatedto BOO iand 10-7 
* age: real num integers) 
angle arg’ Returns polar angle of a (it) (CPLX F 
* arg! : real/cplx number arg), or of each Ll-4 
num list/matre/vectr element of a list, matrix, or ane [IMATAM) F 
vector arg’ (CPLX) tangle) 15-18 
(a IVECTR] F 
(PLO tangle) 13-30 
arc (arg) arge.argd.arg4) Returns length along (ia) (CALC F 
* arg! : expression function arg? in variable (anc) a-16 
* afge : var name arge from point arg3 to point 
* arg : real num arg 
* arg4 : real num 
Agdignment : argi=arge Store afge as variable arg! [=] I 
* arg) : var nome without evaluation 2-4 
* Bg2 : expression 
augiargt arg?) Returns matrix arg’ (a (MATRX) «=F 
* erg! : real/cplx matrx augmented by matrix arg2 (OPS) (aug) 13-14 


* arg2 : real/cplx matrx 


A-2 Tables 


Table of Functions and Instructions (Continued) 





Axes(arg’arg2) Define which variables are (Avos’ =o 
® arg? : Maxis variable plotted for the axes in DIfEq J-4 
* arg2 : yaxia variable MODE 





AxesOH  Setaxisgraphingformatof [em I 

* no arguments (FORM) | 4-7 

SS 

AxesOn Set axis graphing formaton 4H I 

* no arguments (FORMT) : 4.7 
(Ameri 

argib Designates arg] asbinary — [a] [BASE] etitrde 

real integer entry re 
























Bin Set binary number base fm} iMonet =o 
* no arguments . MODE (Bint ' 1-26 
arg! *Bin Display result arg) as binary [S2) [BASE] 1 
| | (CONV) (Bin) 106 
Chelargt arg2.arg3) | Drawacircle witheentre * GA ORAW I 
* arg : x value of contre (arg) arg?) and radius arg3 (Gireb ' 4-46 
* arg? : y value of centre 
* argd : radius 
ClDrw Delete al) drawn elements a a 
* no arguments froma graph or drawing (Cite 4-41 
a} oram 
7 - ‘CiDrw ' 15-17 
cILCD Clear screen DM I 
* no arguments 7 | WO. (CiLCD) 16-19 
cnorm arg’ Returns column norm of (Mi) IMATRX] 6 F 
* arg! : real/cpla matrix or vector ang? (MATH) 13-13 
matre/vetr fener . 
cond arg’ Returns condition number ([i#)[MATAX] F 
* afg! :real/eplx matrx — of aquare matrix arg’ (MATH) icond) 13-12 


Table of Functions and Instructions (Continued) 





* ergot: real/cplx 
num list'matrevectr 


ees y 
* fo arguments 
CoordOn 
* no arguments 
cos arg! 


* arg]: real/eplx num/list 
or square real matrx 


cos’ arg! 


*_argt : real/cplx num/list 


cosh arg! 
* arg! : real/eplx numlist 
cosh’ argi 
. arg! : real/eplx num/list 
crosstarg! arg?) 
* arg! : real/eplx 

2-DWa-1) vetr 


A-+l Tables 


Returns conjugate of | 


number arg?, or of elements 


af list, matrix or vector arg! 


format off 


Set coordinate graphing 
format on 


Returns cosine of argt 


Returns arceos of arg’ 


Returns hyperbolic cosine of 
_ et 
Returns hyperbolic arceos of 


argt 


Display result arg’ as 
Set cylindrical display 
MODE for vectors 
entry 


at (cri) isF 

11-3 
ey IMATAX] =F 
(GPL tconp =—sG- 18 
\VECTR] =F 
‘CPLS icon 13-30 
I 
(FOAMT: 4-7 
(Coondar 7 
ele if 
(FORMT) 7 
CoordCire ' 
(coe F 

3-2 

; ll 

(Mico) F 

3-2 
(he) [MATH F 
‘HYP) cosh) «= 3-8 
(Ge) [MATH] =F 
HYP) toa") 3-8 
(a) (VECTR) F 
(MATH) icrosa) «= (13-27 
GivECTHH ol! 
(OPS (eCYL 15-29 
{)(Mooe] =o 
iGyivy ' aT 
{ir) fie) (BASE! ectrie 
(TYPE) ch 10-4 


Table of Functions and Instructions (Continued) 



































Dec Set decimal number base ies) MaDe! I 
* no arguments MODE 1-26 
arg) = Dec iaplay result arg) as ioc i 
* arg? : real/cplx decimal (CONV 10-6 
nurvishimatrsyectr rhiy (Dec! 
Degree : argi* Interpret arg! as degrees [MATH] F 
* arg]: ealcphe nurwvlist — (ANGLE (5 4-7 
pe Set degree MODE [ae] (MODE) =I 
* noarguments =a (Dagren) ' 1-25 
dertiarg!,arg2,arg3i Returna first derivative (ie) (CALC) F 
* angi : expression value of function arg) with dert) 3-14 
* afg2 : var name respect to variable ange at 
* oh a value arga 
der2iarg! argZ.arga) Returns second derivative (ie) [CALC] F 
* arg] : expression value of function arg) with (dorm 3-14 
© afg2 : var name respect to variable arg? at 
* arga : real/cplx value argd 
IRI SS rt ae et ee ten 
det arg! Returns determinant of (ia] (MATRX] «= OF 
* arg? : real/eplx square matrix arg (MATH) (diet 13-12 
matrs 7 
DifEq Set differential equation (i) MODE) 6 
* no arguments graphing MODE (DitEq: ' 1-26 
® arg?! real/eple matrix arg) asa list or (OPS) (im) 13-15 
matrevectr length of vector arg? (mi VECTA]  F 
_ OPS Veter 13-28 
argi dim arg? Creates (if necessary) or (i) IMATRX) «=F 
* argt:real2element list redimensions matrix arge to (OPS) (dim 13-15 
* afg2 ; matrx name dimension arg? 
arg) dim arg2 Creates (if necessary’ or [VECTR] F 
* arg! : real integers) redimensions vector ang2 to (OFS) (dim 1d-248 
* arge : vectr name dimension arg’ 


Table of Functions and Instructions (Continued) 























dimL argi Returns length of lint arg! [and] (LIST) F 
* argl : real/epix list (OPS: idim) 12-10 
arg! =dimL arg? Creates (if necessary! or [List F 
* arg! : real integer=i) redimensions list arg2 to (OPS) (dim) 12-10 
* arg2 : list name length arg 
Disp Display Home screen I 
* no arguments 16-11 
Disp arg! arge,... Display varinble argt I 
* arg: value or atring 18-11 
DispG Display graph I 
* no arguments 44d 
16-12 
Division ) arg Vang? Returns afg! divided by arg2 [+] F 
* angi : real/epls 5-2 
num/list/yectr 12-7 
* arg : real/eplx num/liste)) 13-26 
arg) *OMS Display result angi in DMS = [ie] [MATH I 
* arg! : real num format JANGLE: aod 
(DMS) 
Entry DMS : argt’arg?’arg3’ ‘Interpret entry as Gg] IMATH] «= entrées 
* arg’ : real integer arg) degrees, (ANGLE<'> 3-7 
* ange : real integer arg? minutes, 
* ang: real num arg? seconds 
dot(arg) arg2) Returna dot product of 
* arg? ; realeplx vectr 
Draw F arg! Draw functio n arg’ 





* arg) : expression in = 


(OrawF? 
Ge cAAWw 
‘DrawF) 16-12 


Table of Functions and Instructions (Continued) 








Set connected line graphing aR) (FORMT I 





format. Crea AT 
Draw inverse of function AAS RAW) = I 
arg! (Dein) 4-37 
Decrement variable arg? by al EDIT) I 
gi: 1, skip next command if (CTL) (OSi> 16-18 
* arg? : real nom | argi<arg? 





dxDert = Get derl asdifferentiation [ml(MODE] 
* no arguments ; (cheer) * 1-27 








End ss dentifies end of While, For, Dm = I 

* no arguments eS (CTW ened 16-15 
* no arguments - 1-36 
Eq=St(arg! arg?) Convert equation argitos  [/(STANG) I 

* agi: equation var name string and store in string ‘EqeSt 8-6 


* arg2: string varname arg 
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Table of Functions and Instructions (Continued) 











Equal to : arngi=arge Returns 1 if argi=arg2 [TesTl yr 
* arg]: real/cplx num'iat/ Returne 0 if argizarge = 4-15 
matrxvectr/string If arg! and arg? ore lists, 13-11 
* arg? :real/cplx numilist/ returns hist for element- 13-26 
matrx/vectr/string by-element comparison 
Equal ;argi=arg2 Returns argidarg2 ifarg)is [MPa [=] F . 
* ang’ : expression not a Variable nome at the 1-4 
* arg? : expression beginning of a line = 
eval arg’ Returns Het of values of IMATHI (MISC) F 
* arg? : real nom graph functions at xearg! (eval | 4-10 
evalF(arg' arg? args) Returns value of function [CALC] F 
® arg) : expression arg), evaluated forvarinble — evaiF) 4-12 
* ange : var name ange at value args 
* arga: real/cpls num = 
Exponent ; argi barge Returns arg! raised toarg2 [fz entrée 
© argi:real/cplx numlist power of 10. 2-3 
; ange : -S00-cinteger<f9 i 
ExpA arg) arg2 Perform exponential model a] (CALC) I 
. pag x list (real) (apt) regression analysis using (ExpPp * 15-16 
* arge : y list (real) (opt) lists arg! and arge 
Factorielle : arg?! Returns factorial of arg) (ig) (MATH F 
* arg : 0 <intgrilist 449 PROB) iN) a6 
festx arg! Returns forecasted x at F 
* arg? : real num y=arg! using current RegEq (cate ’ 15-16 
festy arg] Returna a forecasted y at Tar | F 
’ arg! = real nom M=arg! using current RegEq caty)’ Ls 15-16 
FilWarg1,arg2) Store value arg) to each (ie? [List] I 
* arg!: real/epls r num element in list, matrix, or ‘OPS (Fill 12-5 
* arge : list r vector arg iMATRE) = oI 
naATTLe (COPS) lp 1a-14 
\WECTR} =] 
a (OPS) (Fh 13-28 
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Table of Functions and Instructions (Continued) 

















Fix arg1 Set fixed display MODE for [md] MODE] oF 

* arg! : 0 sinteger sl] arg! decimal places (Fix) ' 1-25 
Float Set floating display MODE a IMODE! I 

* no arguments (Float) * 1-25 
(Max(arg1.arg2,arg3.arg4) = Returns x value for a IcALc] «=s#F 

* arg! ; expression maximum of function arg), Max) a-16 
* ang2 | var name With respect to variable 

* args : rea] nom arg2, between lower value 

° args : real num args, upper value argd 

{Min(arg1 .arg2,arg3, arg4) Returns x value for (ig) IGALIC] F 

* arg! : expression minimum of function arg, ahaire a LG 
* afge | Var name with reapect to variable 

* afgd : real num arg2, between lower value 

* argd : real num args, upper value arg4 

finintiang) arg2.arg3,arg4) Returns function integral of [RJICALC]  F 

* arg] : expression arg), with respect to (hint) o-15 
* ange : var name variable arg? between lower 

* argd : real num limit arg3, upper limit arg4 












Fron Unselect all functions 

* no arguments 4-11 

Fn Of arg? arg2.arg3.... Uneelect argi, ang2, arg3... ! 

FoOn Select all functions I 

* no arguments —_ 4-11 

FnOn arg! arg?.arg3.... Select argt, arg2, Se) I 

For(arg!arg2.arg3,arg4): Execute loop, incrementing /l) (EDIT) I 
commands...;End variable arg), beginning at (CTL (Fon 16-16 

* arg! : var name ara, Ur oereenent aS 

* arge : real num until arg!>args 

* atgd : real num 

* arg4 : real num (opt) = 

(Part arg’ Returns fractional part of (ied) [MATH] F 

* ang’ : real/cplx num/ argiorofeachelementof NUM OPart 4-4 
list/matrx/vectr arg? 13-11 

13-26 
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Table of Functions and Instructions (Continued) 









arg? “Frac Display result arg’ asmost  {Bd) Ba) IMATHI I 

* arg? : real/eplx num/ simplified fraction MIE: (*Fiec! 3-10 
list/matre/vectr . = 

Func Set function graphing MODE ee we I 

* no arguments | 1-26 






gediarg) arge) = | Returns greatest o ar iMATH) Fo 
* arg! : O<integers<le11 denominator of ay 4A (MISC) tgedi a- 10 
* arg2 : Osintegers< LEI] arge 


So ee ee ee 
getKy Return value of last Paw (EDIT) F 
* no arguments keystroke GAD (petty 16-13 
Goto arg! Transfer inane oo lateel ang) Pew) EDIT | 
* arg] : label name (CTL) (Gata 16-17 
Greater than : arg!>arg? Returns 1 if argi>arge (and) (TEST! F 
* arg): real num/liat Returns 0 if arg isarge &) J-18 

* arg? : real nur/list If argi and arg? are lists, 

: returns lint 

Greater than or equal to : Returns 1 if argizarg2 Ged TESTI 

arg) zarge Returns 0 if argi<arge at 
* arg! : real num/list Ifatg) and arge are lists, 
* arge : real num/list returns list 
Gridof Set grid graphing format off 






Set grid néeoiine format on 


* real integer heceaaoresel entry (TYPE i 104 

Hex Set hexadecimal number [MODEL I 

* no arguments base MODE (Head 1-26 

arg! =Hex Display result arg’ as (be) IBASE! 1 

* arg? ; real/eplx num hexadecimal (CONV (eHex) 10-6 
] a 7 Ff it te [ j, ‘ t a 
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Hist argi,arg2 Draw a histogram of atat i ORAW) | 
* argi: x list (rea) (opt) date using liste arg? and (Hisp * 15-17 
* arge : freq Hat arge or xStat and 
Cinhegers=0) (opt) frequencies of 1 
ident arg? Returns identity matrixof (R)IMATRX) =F 
* arg): integer>) n arg? {OP S) ident 13-14 
Wf argi : command. argtao (falas), akip ia (EDIT) 1 
Command 2 ' command 2 ‘CTL of 16-15 


if angi: Thenscommanda... Execute command after (EDIT) I 
‘End Then if arg’ is true sCTL (Than) 16-15 








Wargi:Thenccommands... Execute Then commands if con 1 
:Else:commands...:End arg? is true, Else commands (CTL) (Else) 16-15 













* arg : condition if arg is false - 

Imag arg/ | Returns nonreal part of arg’ [CPLx] F 

* arg! ; real/cplx num/list ‘imag 11-3 
Imag arg’ Returns matrix of nonreal IMATAX] F 

* arg? : realeplx matrx part of matrix arg! (CPL imag = 13-18 | 
imag arg’ fig) (VECTA] OF 

* arg! : realicpls vectr (OPL ‘imag 13-80 
InpSt argi I 


16-12 













——— . 
: String ch Goce 1-12 
7 arg2 : var name 
Input Display graph a (EDIT) I 
* no arguments VO} (inpup 16-10 
Input arg! Prompt forvalue to store to fal (EDI I 
* arg! ; var name variable arg? WO) (input = 16-10 
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Input arg? arg? Display string arg’ , store om (EDIT; I 
* arg! : string entered value to arg? (AD) dinpaut} 16-10 
* age : var name = 
int angi Returns greatest integer (id) (MATH! F 
* arg! : real/eplx num/ contained in argi orimeach (NUM) dnb d= 
list/matre vectr element ofargi = y 13-11 
13-26 
inter(arg? arg? arg3, arp4angS) Returns interpolated or [MATH] F 
* arg? : real num extrapolated y value, at Ginter} | 3-1] 
* age ; real num x=8rg5, given (arg large) 
® arg3 : real num and (arg3.arg4) 
* afo4 : real num 
* argS : real num - 
Invoree : ang 1 Returns 1 divided by arg! or (ae) ix") F 
® arg? : real/eplx nunvlist inverted matrix 4-2 
or square matrx (dete) | | 13-10 
iPart arg? Returns integer part ofargi (Be)[MATH] F 
* arg): real/cplx num/ or of each element of arg) NUM dPat d-4 
list/muatre’ vectr 1#-11 
13-26 
IS>/argt arg?) Increment variable arg) by a EDIT L. 
* arg] : user var name 1, skip next command if Ci) tse 16-18 
* arge : real num wen 
*noarguments — ewe cit 4-7 
* no arguments format on ; 4-7 
Lbl arg? Assign label arg? to the = (EDIT) I 
* arg): label name command (CT (bb 16-17 


eargl idsintegerscleit multiple ofargt andarg2 —MISCiom) 3-9 
* arg2 : Osintegers<lell 
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Less than ; argl<arg2 ‘Returns 1 if argt<arg? Gives) oF 

® argt : real num/list Heturna 0 if angizarg2 (<)} 3-18 

* arg? : ren! numlist Ifarg! and arg? are lists, 

Leas than or equal to ; Returns 1 if argisarg2 felirest] F 
agi sarg2 Returns 0 if argl>arg2 is} 4-18 

* arg! : real mumi/list ee we nen 

* ange : real mumylist returns list re 

Lineiarg1 arg2,arg3arg4) Draw:a line fron (argt arg2) I 

* argi : lat x value to (erga arg 4-34 

* ange: lat y value 

* aga : 2nd = value 

* arg4 : 2nd y value a 

LinR arg1,arg2 Perform linear model (CALC I 

* arg) : x list (real) (opt) regression analysis using (Linen * 15-16 

* afge : v list (real) (opt) lists arg) and arge 

ll=ve angi Returnea list arg] converted 

* arg! : real/cpls liat to a vector 

In arg! Returns natura) logarithm 

* arg! :realcplx num/list of arg! 

Ingth ary e 


* afg? : string 





Ln arg arg2 
* arg? : x list (real) (opt) 
® arge ; ¥ list (real) (opt) 


log arg! = " Eehiena Joparithen of G21 ey F 
* arg) : realeplx num/list 2 
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maxtargt) i Returns largest value in list ‘(i (ust 7 F 

* arg? : real/eplx list arg (OPS) dma) 12-8 
Menuwiarg! arg2,.arg3,..,) Sets up branches based on Phae) EDIT) ] 

* arg) :1,2,3,4005 menu items (CTL (Men 16-17 
* arg3:Inbel | ~ 2 
miniarg! arg2) Returns the amaller of arg [a/(MATH] =F 

* arg! :realfeplx num/list «and arge (NUM) (rnin) a-6 

® arg? : real/epla num/liat i. 
miniarg?) Returns amallest value in Gea) (LisTi F 

* arg? : real/cpls list liat arg (OPS) imin) 12-8 









modiarg) ange) Returna the modulus ofarg’ i) (MATH! 86 sF 
* arg! : real num with reapect to arg2 sel teas a-5 
* arg2 > real num 
mR Add(arg1.arg2.arg3,arg4) Returns matrix with row (i) (MaTRxX] «6=CF 
* =O): eal/cplx cum arga of matrix arge (OPS) (mAAdd 13-16 
arge : realicplx matrz multiplied by arg’, added to 
. a ne row arg4, and stored in row 
arg4 
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oe ee eee OEE 

Multiplication: argi“arg2 = Returns arg’ multiplied by [x] PF. 

* arg) > real! ple num arg2 a2 
listimatrxvectr 12-7 

* arg? : real! cplx num/ 13-10 
hi ctr 15-26 

mullAlarg | ,arg2 args) Returna matrix with row IMATRX] F 

* angi : real/cplx num aga of matrix arg2 OPS (mult) 139-16 


* age : real/epix matrx multiplied by arg’, and 





i an Returns negative of arg’ (Hi) F 

* fg) : real/cplx mumy/ Negates elements of liat, 5-2 
listimatrs/vectr matrix, or vector 13-10 

| 13-26 
norm arg’ Returns normofmatrixor ([a)(MATAX) F 
* angi : real/eplx mum vector argi. (MATH) inom) =: 19-12 
= number or list arg1 (MATH) (norm) 

* no arguments : (Normab | 1-25 

not arg! Returnaone'acomplement [id] F 

* arg! : real num aang (BGOL (nod 10-7 

Not equal : argizarg2 Returns 1 if argi-arg2 (Test! F 

* arg): real/cplx num/list/ Returns 0 if argi marge te) 3-18 
matrx/vectr'string If'arg? and arg2 are lists, 13-11 

* arg? :realcplx num/list/ returns list for element- 18-26 
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arg) nPr arge iteturns number of ie F 
* arg! :integer=D permutations ofarglitems (PROB inPh = 93-6 
age : integer>) taken arg? at a time 
argio Designates arg) as octal i IBASE] —s-_ entr#e 
* real integer entry TYPE io} 10-4 
Oct Set octal number hase ([liMooel =i 
* no arguments MODE — fGen * 1-26 
arg Oct Display result arg? aioctel fi) [BASE] = | ! 
* ary! een (CONV (Oct 10-6 
OneVar angi, arg2 Perform one-varinble (CALC I 
* arg): x list Gee (opt) statistical analysis using (t-Viad * 1-16 
, a freq lis lists angi and arg? 
(integers 20) ; opt) 








arg! or arg? Returns bit ecxupariagn of F 

* argl; real num angl and arge — 10-7 
* arg! : real num _ {truncated to integer) — ; 
Outpt(arg! ,arg2,arg’3) Display arg3, beginning at Bi al 
* angi: 1 Sinteger <8 line arg), column arge 16-12 
* arg : 1 <integer s21 

* arg : valuerstring a 

P2Reg arg! arg? | 

* arg! : x list (real) (opt) 15-16 


polynomial regressioy 
* arge ; y list (real) (opt) lists ang) and arg? - 
Perform third order Ba) CAL I 


PaRieg arg? arg? { | os 
* argt ; x list (real) (opt) polpegmnl teen using (P3Aeg ' 15-16 
* ange: y list (real) (opt) late arg! and arge — 








P4Fleg arg! arg? Perform fourth order (Fa) (CALC T 

* arg? : x list (real) (opt) polynomial regression using (P4Reqg ' 15-16 
* argé : y list (real) (opt) lists argi and arg2 a 

* no arguments MODE (Funct 1-26 
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| 
16-16 


(EDIT) 








Pa EDT 
‘(GTL (Pause) 














16-18 
Percent: arg? % | Returns arg divided by 100 [MATH] F 
* arg) : real num MISS (%) 3-10 
pEval(arg! ,arg2) Returns value of polynomial (ing) [MATH] F 
* arg! : real/epls list with arg’ coe at OSC) pEvab 29-10 
* arg? : real/epls value xearg2 — 
* no arguments (Pob* 1-26. 
arg! =Pal Display result arg) as polar [CPLE] I 
* arg! : cplx mum/liat/ coordinates (ePom) 11-4 
matra/vectr 
arg’ =Pol Display resale? Saver faa] IVECTRI 1 
* arg? : real 2-D vectr = coordinate f(OPS)(ePob 13-29 
Polarc Get polar display for fa iMope] =o 
* no arguments complex numbers (Polar) ' 1-26 
Polar complex ; Interpret arg) as | (aa) 2] entrée 
(arg) <arge) magnitude, arg2 as angle 11-2 


* arg) ; real num 
® ange : real num 





PolarGc Set polar graphing 3 foAMD 1 

* no arguments coordinate format PaarGo * Sn 

poly arg? Returns list of roots of fj (Poi =F 

* arg! : real/eplx list polynomial with arg’ 14-6 
coefficients 

Power of ten : 10"arg! Returns 10 raised to arg’ 110" F 


* arg): reaVeplxnum/list |= power : = 2 
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Powers : arg) “arg? Returns arg! raised toarg?2 = [] F 
* argi:realeplxe num/list/ power. d-2 
or square matrx arg? must be real integer if 14-10 
* arge : realeplx num/list arg! is matrix 
prod arg! | Returns product of ist arg? [iel) [MATH F 
* arg! ; real/eplx let MSC (pred 33-9 
List] ¥ 
= (OPS) (prok 12-9 
Prompt arg1,arg2,arg3... Prompt for variable arg1, (eu) EDIT) I 
* arg, : Var name then variable arg2, etc. (WO) (Prompi 16-10 
PrSem Send current display to Wo Pisenm I 
* no arguments printer 16-13 
PrChglarg! arg?) Change point at a I 
* arg! : = value (arg arg2) 4-39 
* age : y value 
PrOf(argt arg2) Erase point at I 
* arg’ : x value (arg! ange) 4-39 
* ange :y value - 
PtOn(arg! are) Draw point at I 
® arg) : x value (arg) arge) 4-39 








Pwr arg!.arg2 Perform power model i@icac = 

* arg! : x list (real) (opt) regression analysis using ‘Pwrrt * 15-16 
* arge : y list (real) (opt) lists arg’ and arg2 

rAdd(arg! arg2.args) Returns matrix with row IMATAX) §6F 

© arg) : real/epix matra arge of matrix arg] added to (OPS) (Add) 14-16 
® arg? : integer>0 row afgd, and stored in row 

* args : integer>0 args oe 

Radian ; canal Interpret arg! as radians [MATH] F 








Radian an MODE ()IMooE} 
* no arguments (Radiant ' 1-25 
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Seem 
* no arguments nomber<1 seeded fram PROF (and 6 
value in rend 
randM(arg! arge) Returns an argixarg? matrix (is) (MATRX! F 
* argi : integer > 0 wilh random -Gsintegerso (OPS) (randM) 13-14 
* arge : integer > 0 elements - , 
ReGDS arg! Recalls graph database arg! (2h I 
* arg! : database name ae the current graph 4-40 
RePic arg’ Recalls picture argi onto the Tey l 
* arg] ¢ picture name current graph (RoPics ' 4-41 
(STAT) (ORAW) T 
(RePic “15-17 
real arg’ Returns real partofnumber (i) (CPLXL F 
* arg! : real/cplx nom/ arg! or of each element of creat 11-3 
list/matre/vectr list, matrix, or veetor arg) (id) (MATRE) 86 
(CPL® real) 15-18 
(vecTR] =F 
(CPL (real 13-30 
angi = Rec Display result arg) as [CPL I 
* afgi : cplx num/liat/ rectangular coordinates (= Aiecl 114 
arg! * Alec Display result argt ag (aj ivectAl =i 


* ang! : real 2-D vectr mene Hee coordinates oe 13-29 





ref argt Returns row echelon form of tia) IMaTAXI Pen we 
‘argi:realcplxmatrx |= matrixafgl AGP S (ref +16 























epeat argiicommands.. Execute loop until condition (om =I 
-End is true ‘CTL (Repea) 16-16 
* argt: condition 
* no arguments (CTL) Aetun 16-18 
rnorm arg’ Returns row norm of matrix [ie] |MATAX)  F 
* arg! : real‘cpix matra/ arg (MATH (mann 13-13 
vectr | oni 
Root : arg!" arg2 Returns arg? root of arg? (ia) [MATH] F 
* arg) : real/eplx num/list Msi") SLO 
* arge : real/cplx num/list b 
rotL arg! Returns arg) with bits (de) IBASE) F 
® arg! : real integer rotated to left ABET) rot 10-8 
roth argi Returns argi with bita (ae) (BASE! F 
* arg) : real integer rotated to right (BIT) (roth 10-8 
roundiarg' arg2) Returns arg! rounded to (ta) [MATH F 
* argl:real/cplx num/list/ arg? decimal places (NUM) (round) 3-4 
matrvectr 13-11 
* arge : 0 cinteger Sil (opt) | = 13-26 
rref arg’ Returns matrix arg! in [id] [MATAX) =F 
* arg! : realeplx matrx reduced row echelon form (OPS) (ret 14-16 
rSwap(arg) argearga) Returns matrix with row MATRX! F 
* ag : real/cplx matrz arg2 of matrix arg! swapped <OPS) (Swap) 14-16 
* argd : integer > 0 with row ang 
Reese : / 
Scatter arg! arg2 Draw aecatter plotofstat [a (DAAW) = | 
* arg? ; lx list (real) (opt) date using lists arg? and (Socata ' 16-17 
* ange : y list (real) (opt) arge or xStat and yStat 
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Set scientific display MODE 
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seq(argi,arg2,arga.arg4,argS) Returns list created by (i) (MATH! 6 OF 
* arg) : expression evaluating expression argt, seq) 3-9 
* ange : var name for variable arg?, beginning fist} 12-6 
® aga : real num at arga, ending at arg4, with (OPS) ‘eeq 
® arg’ : real num increment arg5 
* args: real num 
eq) Ret sequential graphing wy) (FORMT) I 
* no arguments format (SeqG | 4-7 
Shade(arg’ ato?.arg3,arq4) Shade ares above argl, rH] (OP | 
. i: ee below arge, to right of 4-32. 
left of x=arg4 (default upper) 
“Returns arg) with bits (i ipasel =F | 
shifted to left (BIT) (sinttLs 10-8 
‘A arg Returns arg) with bits (i) [BASE] F 
* arg) : real integer shifted to right (BIT) tei 10-8 
ShwSt Display current stat result Tl) (CAL I 
* no arguments sz (Shwp * 1h- 16 
sign arg! Returns -1 if arg1<0, 1 if (ia) [MATH] =F 
® arg’ : real num'list argi>0, if argi=0 tte eign) 4-6 
SimulG Set simultaneous graphing 4] (FORMT) 1 
* no argumenta formal . ‘Simul * 4-7 
simultiarg’ arg?) Returna a vector of the F 
* arg! : real/epix matrx solution to a ayvetem of ISIMULTH* 14-11 
* arge : real/cpix vectr simultaneous equations ; 
sin arg! Returns sine of arg’ F 
* arg?) : real/ecple nom/list! a-2 
or square real moatrx . 13-11 
sin! arg? Returns arcein of arg’ (aed) (Sune F 
* arg! : real/cplx mum/list = | 3-2 
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sinh arg] | Returns hyperbolic sine of (a IMATH!  F 
* arg’): real/epix num/liat arg? (HYP) (sinh) 3-8 


* agi: real/cpix num/list arg reap 3-8 


Solveriarg) arg2.argaarg4) Solves equation arg for a) L 
* arg? : equation variable argé using arg3 ISOLVERI 14-6 
* arg? : var name guesses) within bounds 
* afgd : real nom or gi, onary Say fy Renna 
* arp’ : 2 element real 

list (apt) a 
sorta argi Returns list arg) with (aul) [Lest F 
sortD arg! Returna list arg! with rd) | | 
* arg): realepix list — elements in descending order (OPS) (sonD) 12-8 
* arg): x list (real) of x elements orto 7 18-17 
* ange : ¥ list (real) 
Sortylangi arg?) Sort statistical data inarder (EM) I 
* argl ‘x list (real) of y elements Sony) t L5-17 
* ange ty list (real) 


arg! »Sph Display result arg? aa (@ivectal 1 























Rican tik argh Returns square root of arg) (ia v1 F 
© arg? : real/epix num/ist al eerie 4-2 





Squaring : arg)? Returns arg! multiplied by [2 FE 
* angi: ‘real/cplx numlist itself 3-2 
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St Eq(arg!,arg?) Convert string arg) to an (mj iSTRNG) | 
* arg! : string yar name equation and store in (St=Eq 4-5 
* arg2 :equation varnmame equation arge | . 

StGD8 arg! Storethe current graphas Ga rane’ | 


* arg! : database name database arg) 


























p | } | 
* no arguments returns to Home screen (CTL Stop! i 16-18 
Store a value : arg) *arg? Store value of arg! as mo I 
* arg! realicplia num/list/ variable arg? 2-5 
* arg? : var name | 
StPic arg! Store the current pictureas (AA) Pig’ 1 
* arg! : picture name picture arg’ STATORAW) 4-41 
(StPig * I 
15-17 
sub(arg! are args) Returns subset of atring (a) (STANG) F 
*agi:string — ae beginning at positimm = (sub) 94 
* afge : integer > 0 , hength ngs 
* args : integer > 0 | A 
* arg): realcplx num/list’ from arg! 3-2 
matre/vectr Subtracta elements of list, 12-7 
* arg2 i realfeplx numi/list/ matrix, or vector 1d-10 
matrx/vectr : 13-26 
sum arg! Returns sum ofelementsin (i@)(MATH] =F 
* arg) : real/cpls list list arg) MSG isum 3-9 
(ied) ILesT) F 
ad COPS) (eum 12-8 
tan argt | Returns tangent of arg’ F 
* arg! : real/cplx num/tist 3-2 | 
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baer 19) Returns arctan of arg! felitan') OF 
tanh arg’ Returns hyperbolic tangent [a] [MATH] F 


* arg! : real/eplx num/list of arg! (HYP) tanh a4 




















tanh’? arg’ Returns hyperbolic arctan of (ia) IMATHI F 

* arg! :real/eplx numm/list ere —AHYP) tanh”) 3-6 

TanLniargt,arg2) a I 

* arg) : expression in x 4-45 

* arg? : real num | 

Then : mands after Pall ! 

# arg): Thenscommands... Then ifargi. i true, aha CTU (Theat 16-16 

‘End:commands... End if falae 

* arg) : condition | 

Trace Display graph and enter RAAY) (Tracey ' 

* no arguments TRAGE mode 4-42 

Transpose : angi” Returns matrix with (ae) [MATAX] =F 

* arg : real/cpix matrx elements transposed (MATEO Ny 19-12 

unlt¥ arg? Returns unit vector of vector {ig} IVECTAL =F 

* arg! : real/cplx vectr arg! a ror tunity) = 19-27 

* arg): real/eplx vectr converted to a list OPS) vee} 12-9 
\WECTRI F 
ea tec =i) 18-29 

Vert arg’ Draw vertical line at a=arg! AY (DRAW. | 

* angi: x valioe Vert * 445 

While arg? : commands... Execute loop while condition [Fai (EDM I 

End 6 brie (STL (Whiley 16-16 

* arg! : condition J | 

arg? xor arg? Returns bit comparison of (id) [BASE] F 

®* arg! : rea! num arg! and arge BOOL) (ear 10-7 

* afg2 :rea mut (truncated to integer) 
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xyline argi,arg2_ 
* arg] : liste x (mtelle) (opt) 
® argd ;: liste vy (réelle) (opt) 


ZDecm 
* no argumenta 
* nO arguments 


* no arguments 











Draw.a line plot of atat data a) (DRAW) I 


using lists argi and arg2 or = orylirsnt | 15-17 
«Stat and yStat "| 
Display graph in new 
Viewing rectangle 4.22 
Wiewing rectangle 4-22 
Display graph in new I 
viewing rectangle 4-20 
Display graph in new I 
_viewing rectangle 422 
Display graph in new I 
viewing rectangle 4-20 
Display graph in new I 
viewing rectangle 4-29 
Display graph in new I 
viewing rectangle 4-23 
Display graph in new I 
viewing rectangle 4.99 
Display graph in new I 
Display graph in new [ 
viewing rectangle 4-22 
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Variables 


Variables Used by 
the TI-85 


STAT List Variables. 


The variables listed below are weed by the TI-25 In various ways and 


calculations. You cannot store to reserved-name variables. 
Ara tnintErr ri i b 

z Sx ox Ex ix? 

y Sy. ay ty ty" 

You can use the variable names listed below for user data of 
any type (except constants, programs, graph databases, or 


graph pictures). However, the TI-85 stores to them (during 
graphing, for example), so you may wish to avoid using the 


¥ ¥ t r e , 
ogn exp On .. O19 1... 08 


The variables below must be equations. You can store 
expressions or equations to them with an assignment 
instruction. 
yi .. ye rl... ae 

oe) yt... ytee 
O'1 ...0°9 


s 


; 
bi: 


variables below must be real numbers. You can store to 
them. The TI-65 may store to them during calculations. 


: 


L2EFSESEES 
ia PEREEEEE 


Appendix B: Reference Information 





This appendix provides supplemental information that may be helptul 

Sa eer eee eee ed ee eo ean 

problema with the calculator, and it describes the service and warranty 
provided by Texas inatruments. 





Appendix Contents BatteryInformation .......5.46.02 050584 B-2 
ALcuracy INGOPrBAtION! ..s a ee ee Ag 


laCicat Pifealty = con. 8 A ocd 2... BS 
Two (2) year contractual warranty 


Battery Information r 


The TI-85 uses two types of batteries: four iichsathen tatietenente 
y erahar easel mainte  PPE while you change the 
AA4 batteries. 


When to Replace the As the batteries run down, the display begins to dim (especially 

Batteries during calculations), and you must adjust the contrast to a 
higher setting. If you find it necessary to set the contrast to o 
setting of 8 or 9, you will need to replace the batteries soon, You 
should change the lithium battery every three or fowr years, 


Effects of Replacing = If you do not remove both types of batteries at the same time or 





the Batterlkes allow them to run down completely, you can change either type 
of battery without losing anything in memory. 

Replacing the 1. Turn the calculator off and replace the slide cover over the 

Batteries keys to avoid inadvertently turning on the caleulator. Turn 


the calculator so that the back is facing you. 

2. Holding the calculator upright, push the latch on the 
battery cover down with your fingernail or a paper clip and 
pull the cover out. 

3. Replace all four AAA alkaline batteries or the lithtum 
battery. To avoid loss of information stored in 
memory, the calculator must be off; do not remove 
the AAA batteries and the lithium battery at the same 
time, 
® Toreplace the AAA alkaline batteries, remove all four 

discharged AAA batteries and inatall new ones as 
shown on the polarity diagram located in the battery 
compartment. 
® Toreplace the lithium battery, remove the screw and 
clip holding the ithium battery. Install the new battery, 
+ side wp, Then replace the screw and clip, Use a 
CRiB16 or CR1620 (or equivalent) lithium battery. 
ose of used batteries properly. Do mot incinerate or 
leave within reach of small children. 


4. Replace the cover. When you turn the calculator on, the 
display shows the Home screen aa it was when you last 
send it. 





Accuracy Information 


To maximize accuracy, the TI-85 carries more digits internally than It 


Computational Values in memory are stored using wp to 14 digits with a d-digit 
Accuracy exponont. 
You can étore a value in the RANGE variobles, lower, and 
Upper using up to 12 digits (14 digits for xSel, ySel, tStep, and 
AStep). 


When « value is displayed, the displayed value is rounded as 
specified by the MODE setting (pages 1-22 to 1-25), with a 
maximum of 12 digits and a 3-digit exponent. 

Information on calculations in hexadecimal, octal, and binary 
number bases is on page 7-2. 


Error Conditions 


When the TI-85 detects an error, It displays an error message ERROR 
rin type and the error menu. The general procedure for correcting 
errors ia described on page 1-28. Each error type, including possible 
coumes and suggestions for correction, are shown belaw. 


01 OVERFLOW" 


05 INCREMENT 


Of SYNTAX 


You are attempting to enter, or have calculated, a number that 
is beyond the range of the calculator. 
You are attempting to divide by zero. 
You are attempting # stat calculation with lists that are not 
appropriate. 
A singular matrix (determinate = 0) is not valid as the 
argument for“, Sinmult, or LU. 
You are attempting a stat calculation with lists that are not 
ih 
The argument to a function or instruction is out of the valid 
range. See Appendix A and the appropriate chapter, 
You are attempting a stat calculation with lists that are not 
appropriate. 
The increment in seq is 0 or hus the wrong sign. The increment 
a loop is 0, 
You have pressed the () key to break execution of a program, 
halt a DRAW instruction, or stop evaluaton of an expression. 
The command contains a syntax error. SS 

tions, arguments, parentheses, or commas. See Appendix A 
and the appropriate chapter. 
wigs Raa 

din parentheses except where an expreagion is 








bdetrioes: _ sudhla: end Tak coanick bu enaaved divecdly in'an 
element of a matrix, vector, or list even if the expression 
evaluates to a real or complex number. Use a matrix, vector, or 
list variable in the expression instead. 


Axea in DifEg must be Q, t, or Q’. 


* Errore f te S de not ceeur during graphing. The T1-88 allows for undefined vahses on a graph 


Error Conditions (Continued) 7 





10 DATA TYPE 


11 ARGUMENT 


12 O1M MISMATCH 





You have entered an invalid digit in a number base; for 

example, 7b. 

You are attempting an operation that is not allowed in Bin, 

Hex, or Oct MODE. 

You are attempting to store to a AANGE variable in another 

graphing MODE or to perform an instruction while in the wrong 

MODE, such as Drinv in « graphing MODE other than Fune, 

You have entered ao value or variable that is the wrong data 

type. 

A function (inchoding implied multiplication) or an instruction 

has an argument that is an invalid data type; for example, a 

complex number where a real number is required. Seo 

Appendix A and the appropriate chapter. 

In an editor, you have entered a type that ia not allowed; for 
ample, a complex number in the STAT editor. See the 

appropriate chapter. 

You are attempting to store to 8 protected data type. You 


2 variables are 
restricted by type for example, ‘xStat must be a real list. See 
Appendix A. 


A farclion or insiruolion dose not have the correct number of 
arguments, See Appendix A and the appropriate chapter. 

You are attempting to perform an operation that has more than 
one list, matrix, of vector argument, but the dimensions do not 
match, 


Error Conditions (Continued) 














16 RESERVED 


TT INVALID 


18 ILLEGAL NEST 


18 BOUND 


The dimension of the argument ia not appropriate for the 
operation, 

Matrix element dimensions and vector element dimensions 
must be positive integers between 1 and 255. List dimensions 
must be integers > 1. 

Acmatrix must be square to invert iL 

You are referencing o varinble that is net currently defined, For 
example, you have not stored a value to the variable, or you are 
referencing a STAT result variable that is not current. 

There is insufficient memory in which to perform the desired 
command. You must delete item(s) from memory (Chapter 18) 
You are athonigétng to use B a Giitabe vorinble inappropriately 
See Appendix A. 

pting to reference a variable or use a function in 








You are attemp 
a place where it ia not valid. For example, y(*) cannot reference 
¥. 

You ore attempting to ose an invalid function in an argument 
to #@q or a GALC function, for example, deri(dert(x-3,x),x)). 
You must define lower <upper. For fin and fMax, the third 
argument must be less than the fourth angument. 

There is a problem with the RANGE variables. 

You may have detined xMax=xMin, yMaxcyMin, tStep=0, 
tMax<tMin and Tatep>0 (or vice versa), or (Plot not between 
tidin ancl ttlax. 

RANGE variables are too amall or too large to graph correctly, 
which can occur if you attempt to zoom in or out eo far that you 
are not within the numerical range of the calculator. 

You cannot "go to” this error, Correct the RANGE variables. 





Error Conditions (Continued) 








21 ZOOM 


23 STAT 


* Errors 2 te 20 scour 
varivhio ve. lett-ri in the 


A point or a line, rather than o box, ia defined in ZBOX-or a 

math error resulted from a ZOOM operation. 

The label in the Goto inatruction ia not defined with a Lbl 

instruction in the program. 

You are attempting a stat calculation with lists that are not 

appropriate; for example, you are requesting a statistical 

analysis with fewer than two statistical data points, The 

frequency (y value) for a 1-VAR analysis must be an integer 2 0. 

(xMax-xMin)'xSe!l must be = 63 for a histogram. 

The “from” and “to” unit sre not in the same conversion type. 
In the SOLVER editor, the equation does not contain 4 variable, 


or you are attempting to solve with the cursor positioned on 
bound or laft-rt. 


The SOLVER equation contains a singularity (a point at which 
the function ia not defined). 


The SOLVER did not detect a sign change. 
The SOLVER has exceeded the maximum number of iterations 
permitted. 


Initial guess must be within the bound. 
‘The initial guess and several points around the guess are 


ee oe a process. Examine o graph of the function is GRAPH of a graph of tho 
WER. ih tp ng change boured aped‘or tha jinitinl grasa. 


Error Conditions (Continued) 





30 DIF EO SETUP 


a1 DIF EQ MATH 


42 POLY 


35 LINK 


36 LINK 
37 LINK 
BACK UP MEMORY 


Equations in the O'(!) editor must be Q"1..Q'n and each must 
have an associated initial condition QI1...QIn, 

The step size used by the fitting algorithm has gotten too small. 
Check the equations and initial values. Try a larger value for 
difTol. Try changing tmin or tmax to examine a different region 
of the solution. 

All coefficients are 0, 

The algorithm cannot return a result securate to the requested 


Unable to tranemit item because there is insufficient available 
memory in the receiving unit. You may skip the item or exit 
REGCY mode, 

Unable to transmit item. Check to see that the cable ia firmly 
connected to both unites and that the receiving unit ia in RECV 
)} was used to break during tranamisaion. 

Unable to tranamit item because a variable with that name 
already exists in receiving umil.* 

Unable to transmit memory backup. The receiving unit does not 
have enough memory to receive all items in memory in the 
sending unit. A message indicates the number of bytes the 
sending unit must delete to do the memory backup. Delete 
items and try again. 





In Case of Difficulty 


Wyo have iattieutly cpereting te oolculeher, the fotowine 
suggestions may help you to correct the problem. 





Handling a Difficulty 1. [fan error occurs, follow the procedure on page 1-24, Refer 
to the more detailed explanations about apecific errors 
beginning on page B-4, if necessary. 

2. If you cannot gee anything on the display, follow the 
ingtructiona on page 1-3 to adjust the contrast, 

3. Ifthe cursor is a chessboard pattern, memory is full, Press 
(rg) (MEM) (DELET? and delete some iteme from memory. 

4. Ifthe calculator does not appear to be working at all, be 
sure the batteries are installed properly and that they are 
fresh, 

6. Uf the difficulty persists, see page B-10 for information on 
contacting Consumer Helations to discuss the problem or 
obtain service. 

6. Ifthe dotted bar buey indicator ia displayed, a graph or 
program is paused and the TI-85 ia waiting for input. 


Two (2) year contractual warranty 





1. 


‘be 


B-10 


The terms and conditions set out herinunder shall not apply where you have 
purchased this calculator directly from Texas Instruments Ltd. in which case the 
conditions of sale of Texas Instruments Ltd. shall apply. 


This electronic calculator (including charger if applicable) from Texas 
Instruments is warranted to the original purchaser for & period of two (2) years 
from the original purchaser fore period of two (2) years from the original 
purchase date - normal use and service - against defective materials or 
workmanship, For those calculators designed to incorporate batteries, this 
warranty does not cover damage resulting from any battery leakage. Batteries 
delivered with calculators are for demonstration purposes only. This warranty is 
void is: the caleulator has been damaged by accident or other caunes not arising 
out of defects in material or workmanship. 
During the above two-year period, the calculator or its defective parts will be 
repaired, d and/or replaced with a reconditioned model of equivalent 
quality, RECONDITIONED" at manufacturer's option without charge to the 
purchaser when the calculator is returned, by way of the dealer to Texas 
Instruments with proof-of-purchnae date, UNITS RETURNED WITHOUT 
PROOF OF PURCHASE DATE WILL BE RETURNED AT THE CARRIAGE 
RATES IN EFFECT AT THE TIME OF RETURN, 
In the event of replacement with a reconditioned model, the replacement unit 
will continue to be covered by the warranty of the original calculator product or 
for « period 90 days, whichever ia longer, 
THIS CONDITION 2 SHALL NOT AFFECT THE STATUTORY RIGHTS OF A 
CONSUMER AS DEFINED IN THE CONSUMER TRANSACTIONS 
(RESTRICTIONS ON STATEMENTS) ORDER 1976 (AS AMENDED). 
Save os expresaly provided in Condition 2, Texas Instruments shall be under no 
liability of whatacever kind, howsoever caused whether or not due to the 
negligence or wilful default of Texas Instruments or its servanis or agents 
arising out of or in connection with this calculator provided that nothing 
contained in this condition 3 shall exclude or restrict: 
(0) Any liability of Texas Instruments for death or personal injury resulting from 
the negligence of Texas Instruments or its servants or agents; or 
(1) Any liability of Texas Instruments for loss or damage arising from this 
calculator (within the meaning of Sec. 5 2) (A) Unfair Contract Terms Act 
1977) and resulting from the negligence of Texas Instrumente or its 
servants or agents, 











Index 





This index containg an alphabetical listing of mador togdotieannn it 
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Commands in Appendix A.) 


A 
& Variable, 16-8, 16-10, A-22 


14-18, 18-30, A-2 

Absolute value, 3-5, 114, 13-18, 13-30 

Accent marks, 9-5 

Accuracy, 4-13, 4-16, B-3 

Addition function (+), 1-8, 3-2, 3-14, 
12-7, 19-10, 13-26 

Alpha key, 1-4, 1-5 

Alpha-lock, 1-5 

and Boolean function, 1-6, 10-7, A-2 

ANGLE menu, 3-3, 4-7 

angle function, 1-8, L1-d, Ll-4, 13-18, 
13-30, A-2 

Angle entry ‘indigators (" uf Na 3-7 

Angle of complex number 

Angle vector display ee isa 

Angle MODE, 1-25 

Ans variable, 1-13, 4-26 to 4-25, 16-2, 
Ae a2 


ios, d-2 

APD. i 

arc function, 1-8, 4-12, 3-16, 4-44, A-2 
Are length, 3-16, 4-28, 4-43 

ARC operation, 4-24, 38 

Arcain, arcona, arctan, 3- 

prey grit instruction, a to 2-1) 
aug n, 1-6, 14-14, A-2 
Augmenting matrices, 13-14 
Automatic Power Down, 1-2 

Axes DIfEq inatruction, T-2, 7-4, A-2 
AxesOtl, AxesOn FORMT 


instructiona, 4-6, 4-7, A-3 
Axes in graphing, 4-7, 7-2 
B 
b binary dedignator, 10-4 
b ee ee 16-10, A-22 


Base, number Otto 10-8 

Batteries, 1-2,1-3,8-2 

Bin MODE instruction, 1-24, 1-26, A-9 
*Bin instruction, 10-6, A-d 

Binary result display, 1-26, 10-6 
Binary numbers, 10-2 to 10-8 

Bit manipulation, 10-8 

Boolean operations, 10-7 





bound, 14-3 to 14-5 
Busy indicator, 1-7, 4-14, 4-22 


Cc 

c (apeed of light) constant, 4-2 

CALC menu, 12 

Calculus ids, 3-12 to 4-16, 

4-26 to 4-28 

Calling a program, 16-19 

Cancelling a menu, 1-19 

CATALOG menu, 1-22 

Ce (Coulomb) constant, 8-2 

CHAR menu, 9-6 

Characters, apecial 9-6 to 9-8 

Cirel instruction, 4-30, 4-36, 4-45, A-3 

Circle, drawing, 4-36 

CiOrw instruction, 4-30, 4-31, 4-43, 
16-12, 1617, A-3 

cILCD instruction, 16-9, 16-13, A-3 

Clearing an expression, 1-10 

Clearing drawings, 4-30, 4-31, 4-43, 
16-12, 16-17 

Cleuring the display, 16-9, 14-13 

Clearing stat date, 15-7 

cnorm function, 1-8, 14-1d, A-3 

a polynomial, 3-10, 14-8, 

Coefficients, regression equation, 15-8, 
1f-11 

Coefficients, simultaneous equations, 

Va 10, 14-11 

Column gum nonm, 13-19 

Combinations, probability, 

Commands, xii, 1-12, A- ais aa 

Comparing, 3-15 

Complex conjugate, 11-4, 13-18 

Complex number display, 1-26 

Complex numbera, 11-2 to 11-4 

Concatenating commands, 1-12, 1-14 

Concatensting strings, 0-4 

cond function, 1-8, 13-19, A-3 

Condition number of a matrix, 13-13 

Congruent integers, 3 

conj fonction, 1-5, tis: 14-18, 13-30, 


Denioane of complex number, 11-3 


Conjugate of complex matrix, 13-18 
Conjugate of complex vector, 15-30 





Index I-1 


————— — 


“DMS, a-7 


List/vector, 12-9 
Measurement units, 6-6 to 8-8 
Number base, 10-6 


“instructions, 4-8, 4-7, Aa 
corr variable, 15-10, A-22 
Correlation coefficient, 15-10 
cos, cos"! nee 1-8, 3-2, 3-14, 
13-11, 
cosh, cosh eile 1-8, 3-8, 3-14, 


Costa, 3 3-2, La-11 
CPLX menu, 11-3, 13-18, 13-30 
Creating e list, 12-2, 12-10 
Creating a matrix, 13-2, 13-15 
Creating a vector, 13-20, 13-28 
cross function, 1-8, 19-27, At 
Crosa product of vectors, 13-27 
CTL menu, 16-14 
CUSTOM manu, 1-23 
Cubic regression, 15-6, 15-11 
Cursors, 1-7 
instruction, 13-20, Ad 
MODE instruction, 1-24, 1-27, 
13-20, A-d 


Cylindrical vector display, 1-27, 13-20, 


13-28 
D 
d decimal designator, 10-4, 
delta variable, 3-13, 3-16, vr 4-26, 


A-22 
Deo MODE instruction, 1-24, 1-26, 


*Dec instruction eae 





2 Index 


O-16, 4-26 

ou keiat ),.1-8, 3-7, A-4 

Degreeminute/second, 3-7 

Degree MODE instruction, 1-24, 1-25, 
A-4 

Dependent variable, 15-2 

deri, der2 functions, 1-8, 3-12 to 9-14, 
16, A-d 

Derivatives, 3-12 to 3-14, 4-26 

det function, 1-8, 13-12, A-5 

Determinant of a matrix, 13-12 

DifEg MODE instruction, 1-24, 1-26, 
Ac& 

Differential equation graphing MODE, 
1-26, 7-2 

Differentiation, 4-13, oe 4-26 

Differentiation MODE, 1-27 

difTol variable, 7-4, A-22 i 

dim function, 1-8, 1-16, 14-28, As: 

Dimension of a list, 12-10 

Dimension of a matrix, 18-16 

en s-on. of a Vverbor, 19-38 

dinmL function, 1-8, 12-10, A-6 

Disp instruction, 16-0, 16-11, A-G- 

DispG my helen 4-49, 16-9, 16-12, 






Display MODE, 1-24 to 1- 27 
Displaying a graph, 4-14, 4-15, 16-12 
laying baxt, 16-11 

por: the Home screen, 16-11 

Distance on a graph, 4-26 

Division function (+), 1-8, 3-2, 3-14, 
12-7, 13-20, A-f 

DMS entry, 3-7 

DMS instruction, 4-7, A-5 

dot function, 1-8, 13-27, A-6 

Dot product, 12-27 _ 

DRAW menu, 4-30, 15-12 

DrawF instruction, 4-30, 4-37, 4-43, 
15-12, A-G 

Hh 


A 
DrawLine FORMT inatruction, 4-6, 4-7, 
Act 
Drinv instruction, 4-30, 4-37, 4-44, A-6 
Drawing, 4-30 to 4-38 
Functiona, 4-37 
Lnwerse functions, 4-3 
acti whe 4-35. 


Tangent lines, 4-38 
DS< instruction, 16-14, 16-15, A-6 





dzOer! MODE instruction, 1-24, 1-27, 
o-16, A-f 

deNDer MODE instruction, 1-24, 1-27, 
3-16, Af 


a0 (permittivity of a vacuum) 
Citietant, 4-2 
@ (natural log) constant, 3-2 


Sr iretion, 1-8, d-2, 3-14, 13-11, A-6 


ec (electron charge) constant, 82 
Editors, 1-20, 1-21 

oonelant, A-4, 8-5 

list, 12-5, 19-5 

matnix, 13-6 to 13-9 

program, 16-6 to 16-8 

vector, 13-24, 13-25 
Rigenvalues, 13-13 
Eigenvectors, 13-13 
vigVe function, 1-8, 13-15, A-6 
oigVl , 14, 13-13, As 
Element of list, 1-9, 12-2, 12-3 
Elament of matrix, 1-9, 13-15, 13-19 
Element of vector, 1-9, 13-21, ‘13-28 
Else instruction, 16-14, 16-15, A-6 
End instruction, 14-14, 18-15, AG 
Eng MODE inatruction. 1-24, 1°28) AG 
oe display MODE, 1-25 


gees. 5 numbers, 11-2 ° 


graph fhinictiiles 4-5 to 4-10 
lints, 12-2 to 12-6 
matrices, 13-2 to 19-9 
negutive numbers, 1-4 
program commands, 16-6 to 16-8 
atintion. 15-2 to 15-7 
vectors, 13-21 to 19-25 
EBOS™ 1-8, 1-9 
Eq*St instruction, 8-5, A-7 
eqn variable, 3-12, 14-2, 4-22 
Equal sign (=), 1-8, 4,10, 14-2, A-7 
Equal-to function (==), i-8, 3-14, 
13-11, 13-26, A-7 
Equation Operating Svatem, 1-8, 1-9 
Equation to string conversion, 9.5 
Equation variables, xii, 2-9 te 2-11 
Equations, parametric, 6-2 to i-6 
Equations, solving, 14-2 to 14-11 
Erasing @ program, 16-2, 16-3 
Errors, 1-28, B-4 to B-8 
E(t), 6-2, 6-3 


EVAL feature, 4-29, 5-6, 6-5, 7-6 
eval function, 1-8, 3-10, 4-29, 6-5, 6-f, 
1-6, A-7 

ovalF function, 1-8, 3-12, 3-14, 3-16, 
Evaluating functions, 3-12, 4-29 
Evaluating expressions, 1-8, 1-9 
Exact differentiation MODE, 1-27 
Exclusive or, 10-7 
Executing programs, 16-2, 16 
exp variable, 3-12, 14-2, 14-3, "hte 

’ _ entering, fod 
Pree s 4-2, 13-11 

l regression, 16-8, 15-16 

~ instruction, 15-16, A-T 
Expressions; xii, 1-6 to 1. 12 


F 

Factorial function (!), 1-8, 3-6, A-7 

Family of curves, 4-15 

fests, festy functions, 1-8, 15-16, A-7 

Fill instruction, 12-8, 12-9, 14-14, 
13-28, A-7 


Fixed decimal MODE, 1-25 

Fieat MODE instruction, 1-24, 1-25, A-7 

Floating decimal MODE, 1-26 

fMax, {Min functioné: 1-8, 5-12, 3-14, 
o- 16, 4-473 A-8 

frit oe 1-4, 3-12; 3-14 to 3-16, 
A 

fnintErr variable, 3-15, A-22 

FnOr, FnOn instructions, 4-11, A-8 

For instruction, 16-14, 16-16, Ae 

ree statistical Values, 15-14, 
1h 

(Part function, L8, oi, 13-11, 19-36, 


A-# 
Frac instruction, §-10, A-A 
Fraction display, 3-10 
Fractional part, 3-4, 15-11, 13-26 
Free-moving cursor, 4-16 
Friendly window (ZDecm), 4-22 
Func MODE instruction, 1-24, 1-26, A-S 
Format, graphing, pnb a 16-20 
Function graphing MODE, 1-26 
Function integral, 3-16 
‘tion Maximum, 3-16 
Function minimum, 3-16 
Functions, xii, A-2 to A-20 
Functions in DWfEq graphing, 7-2, 7-3 
Functions in Fune graphing, 4-8 to 
4-10 
Functions in Param graphing, 6-2, 6-3 


Index I-58 


—_—__ ____l 


Functions in Pol graphing, 5-2, 5: 


Fundamental theorem of Pela 174 


6 

g (Earth's gravity) constant, 4-2 

Ge (gravitational) constant, 8-2 

ged function, 1-8, 3-10, AH 

aunt function, 1-8, 16-9, 16-13, A-9 
Goto instruction, 16-14, 16-17, A- 

Graph database, 2-12, 4-40 

Graph picture, 2-12, 4-41 

Graphing, 4-2 to 445, 5-2 to 5-8, 6-2 to 
6-6, 7-2 to 7-10 

Graphing format, 4-6, 4-7, 16-20 

Graphing MODE, 1-26 

Greater than fonction (>), 1-8, 3-18, 
A-o 


Greater than or equal to function (=), 
1-8, 3-15; A-D 

Greatest common diviser, 3-10 

(Greek characters, 9-7 

GridOtt, GridOn FORMT imetructions, 
46, 4-7, A-® 

Graph frirenaite. 4-2, 4-6, 4-7 

Grid, graphing format, 4-6, 4-7 


H 

h hax designator, 10-4 

h (Pianek’s) constant, 8-2 

Hex MODE instruction, 1-24, 1-26, A-9 
eHex instruction, 10-6, A-9 
Hexadecimal characters, 10-5 
Hexadecimal MODE, 1-26 
Hexadecimal numbers, 10-3 to 10-4 
Hexadecimal result display, 10-6 
Hist instruction, 15-17, A-9 
Histograms, 16-12, 15-17 

Home screen, xii, 1-6 

H¥P menu, 3-3, 3-8 

Hyperbolic functions, 3-8 


l 

ident function, 1-8, 13-14, 4-9 

Identity matrix, 13-14 

if instruction, 1-14, 16-15, A-9 

imag function, 1-8, 11-3, 13-18, 13-30, 
A-10, 

lmnaginary numbers, 11-2.to 114 

Implied multiplication, 1-6, 1-9 

Increment and Skip, 16-18 

Independent variable, 4-9, 5-3, 6-3, 
T-3, 16-2 

Inflection point, 427 

inpSt instruction, 16-9, 16-12, A-10 

Input instruction, 16-9, 14-10, A-10 


I-4 Index 


ion to programs, 16-8 to 16-19 

, xii, 1-12, A-2 to A-20 
sitsohnieer drier 111, 18-26 
Integrals, 3-15, 4-26 
International characters, 9-8 
int function, 1-8, 4-4, 13-11, 14-28, A- 10 
INTER editor, $-3,.3-11 
inter function, 1-6, 3-11, A-10 
Intercept, 4-26 
International characters, 9-8 
Interpolation, 3-11 
Intersection, 4-27 
Inverse hyparbalic functions, 3-4 
Inverse of functions, 4-37, 4-43 
Inverse of a matrix, 14-10 
Inverse loge, 3-2, 3-14 
Inverse trig functions, 3-2 
Inverse function (-!), 1-6, 3-2, 3-14, 

14-10 

0 menu, 16-9 
etre 1-8, 3-4, 13-11, 13-26, 


IS> sien: 14-14, 16-18, A-10 
K ; 
k (Boltaman’s) constant, 6-2 


| LabelOn FOAMT instruction, 
4.6, 4-7, A-11 
Labels in programming, 16-17 
Labels, axis, 4-7 
Last Anewer, 1-15, 16-2 
Last Entry, 1-i4, 16-2 
Lbl instruction, 16-14, 16-17,.A-11 
lem function, 1-8, 4-8,A-11 
Least common multiple, 4-8 
left-rt variable, 14-4, 14-6 
Length of an are, 2-16, 4-28, 6-5, 6-5 
Length of a string, 9 
Legs than function (<), 1-8, 3-18, A-11 
Less than or equal te function (<), 1-8, 
3-18, A-1] 
Line instruction, 4-30, 4-34, 443, A-11 
Line stat drawing, 15-12 
Linear regression, 15-6 
LinA instruction, 16-4, 15-16, A-11 
LIST menu, 124 
Lists, xii, 12-2 to 12-10 
As arguments, 12-7 
Dimensions, 12-10 
Elements, 1-9, 12-2, 12-3 
Entering and editing, 12-2 to 12-4 
Graphing with, 4-16 
levee anctleai 1-8, 12-8, 12-9, 13-28, 
19-29, A-11 
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In function, 1-8, 3-2, 3-14, A-11 

Ingth fanetion, 1-4, G4, A-1 

LR instruction, 16-8, 15-16, A-11 

log function, 1-8, 3-2, 3-14, A-11 

Logarithm, 3-2 

Logurithmic regression, 16-4 

Logic functions, 10-7 

lower variable, 4-25 to 4-28, 14-3 to 
14-5, 14-7, A-22 

LU instruction, 13-12, A-12 

LIU matrix decompoaition, 13-12 


M 
WO (permesbility of a vacuum) 
constant, &-2 


Magnitude of complex numbera, 1-26, 


J-8, 11-2 to 11-4 

Magnitude af vectors, 15-20 
MATH menus, 3-3, 4-24, 19-12, 15-27 
Mathematical functions, 1-8, 3-2 
Matrices, xii, 13-2 to 13-19 

Condition, 12-13 

Determinant, 13-12 

Dimensions, 13-15 

Elements, 13-2 to 14-9 

Entering and otind, 13-2 to 13-9 

Inversion, 18-10 

Math operations, 13-10 to 15-13 

Morus, 13-5 

Nogution, 13-10 

Rounding, 13-11 

Row operations, 13-16, 13-17 


Maximum of a function, 9-16, 4-27: 
Maximum value, 3-5, 12-8 
Mo (electron moss) constant, 8-2 
Moan, 15-10 
MEM manu, 15-2 
Momory, 1-2, 18-2 to 15-6 
Monw inatruction, 16-14, 16-17, A-12 
Monta, xii, 1-16 to 1-20 

ANGLE, 3-7 

CALG, 3-12 

Cancelling, 1-19 

o-6. 


CONS, 4-2 

CONV, 8-6 

CPLX, Lied, 13-18, 19-30 
CTL, 16-14 

CUSTOM, 1-28 

DAAW, 4-30, 4-43, 15-12 
E(t), 6-2 


GRAPH, 4-4, 4-42. 443, 6-2) 6-2, 7-2 
HYP, 3-8 

VO, 18-9 

LIST, 12-4 

MATH, 3-3, 4-24, 4-44, 18-12, 13-27 
MATRX, 13-5 

MEM, 18-2 

MISC, 4-9 

NUM, 3-4 

OPS, 13-14, 19-28 


r(@), 5-2 
STAT, 16-d 
STANG, a4 


TEST, 3-18 


min function, L-5, ao, 12-5, A-12 

Minimum of a function, 16, 4-27 

Minimum value, 3-5, 12-8 

MISC menu, 3-3, 4-9 

Miscellaneous characters, 7 

Mn (neutron mass) constant, §-2 

mod function, 1-8, 9-5, A-12 

MODE sereen, 1-24 | 

MODE settings, 1-24 to 1-27, 18-20 

Modulus, 3-5 

Modulus of comple numbers. Soa 
Magnitude of complex numbers 

Mp (proton masa) constant, 4-2 

mPRAdd function, 1-8, 19-16, As19 

Multiargument functions, 1-8 

Multiplication function (*), 1-8, 3-2, 

4-14, 12-7, 13-10, 15-26, ‘A12 
multh function, 1-8, 19-16, A- 2 


N 

n variable, 16-10, A-22 

Na (Avagadro’s number) constant, §-2 
Natural lag and inverse log, o-2 

nCr function, 1-8, 3-6,-A-12 

nDer function, 1-8, a-L2 to 4-14, 3-16, 





A-1a 

Negating a matrix, 19-10 

Negation function (-), 1-8, 1-9,-4-2, 
13-10, 19-26, A-13 

Nonreal numbers, 11-2 to 11-4 

norm function, 14, S-18, 13-27,.A-13, 


1-24,.1-25, 








Normal! diaplay MODE, 1-25 

not Boolean function, 1-8, 10-7, A-19 

Not equal function (#), 1-8, 9-18, 111, 
13-26, A-13 

Notation display format, 1-25 

nPr function, 1-8, 3-6, A-13 

NUM menu, 3-3, a4 

Number base MODE, 1-26 

Number bases, 10-2 to 10-8 

Numeric differentiation MODE, 1-27 

Numerical derivative, 3-13, 4-26 


Oo 

oO octal designator, 10-4 

Oct MODE instruction, 1-24, 1-26, A-1a 
Oct instruction, 10-6, A-13 

Octal MODE, 1-26 

Octal numbers, 10-3 to 10-6 

Octal result display, 10-4, 10-6 

OFF key, 1-2 

ON key, 1-2 

OneVar instruction, 15-16, A-13, 
One-variable stat analysis, 15-2, 15-16 
OPS menu, 19-14, 13-28 

or Boolean function, 1-8, 10-7, A-13 
Outpt instruction, 16-9, 14-12, A-14 


p 
P2Reg, P3Reg, P4Reg instructions, 
15-16, A-15 
ee Instruction, 1-24, 1-2fi, 
-14 
Parametric equations, 6-2 to 6-6 
Parametric graphing MODE, 1-26, 
6-2 to 6-6 
Parentheses, 1-8 
Panerai, eth 16-18, A-14 
PEN feature, 4-35 
Percent function (%), 1-8, 3-10, A-l4 
Permutations, 3-6 
pEval function, 1-8, 3-10, A-14 
Pi, 3-2 
Pictures, 2-12, 4-41 
| |, 4-13 
lotting statistical data, 15-12 
Points, drawing, 4-39 
Pol MODE instruction, 1-24, 1-26, A-14 
= Pol instruction, 11-9, 11-4, 13-28, 
A-14 
ip coordinate display, 4-7 
lar equations, 5-2 to 5-6 
Polar graphing MODE, 1-26, 5-2 to 5-6 
Polar complex number MODE, 1-26 
Polar result display, 11-3, 11-4 
‘Polar vector, 1-27, 13-20 





6 Index 


PolarC MODE inetrubtion; 1-24, 1-28, 


POLY feature, 14-8 

poly function, 1-8, 149, A-l4 

Polynomial evaluation, ‘4-10 

Polynomial regres#ion, 15-8, 15-11 

Polynomiat rom fintker, 14-8, 14-9 

Power function (4), 1-5, 3-2, 3-14, 
14-10, 14-14, A-15 

Power of ten function (10,), 1-8, 3-2, 
a-14. 19-14, - - 

Power regression, 

PRegC variable, ert A-22 

PRGM menu, 16-6 

PROS menu, 3-3, 3-6 

Probabihity functions, 3-6 

prod function, 1-8, 3-9, 12-8, 12-0, A-1h 

Programa, 2-12, 16-2 to 16-20 

Programming commands, 16-9 to 16-18 

Prompt instruction, 16-9, 16-10, A-15 

PriSem instruction, 16-0, 16-14, A-15 

PtChg, PtOn, PLO inatructions, 4-20, 
4-39, 4-43, A-15 : 

PwrAl instruction, 16-16, A-15 


Q 

O'(t), 7-2, 7-3 

Ql, 7-2, 7-3 

Quadratic perros 15-8 
Quartic regression, 

QuickZoom, 4-17, 5-4, gr 7-6 


AR 

r function, 1-8, $-7,-A-16 

r(), 5-2 

rAdd function, 13-16, A-)6 

Radian MODE instruction, 1-8, 1-24, 
1-25, A-16 

Radiana, 3-7 

Radian } =, 1-25 

rand function, 1-8, 3-6, A-16 

randM function, 1-8, 14-14, A-16 

Random matrix generator, 13-14 

Random number generator, 3-6 

AANGE editor, 4-12, 4-13 

er variables, 4-12, 4-13, 5-3, 6-3, 


fic aad cotistant, 4-2 
RceGDB instruction, 440, 443, 5-3, 
6-2, T-3, A-16 


ACL feature, 2-10, 2-11 
AcPle instruction, 4-41, 4-43, 5-4, 6-2, 
7-3, 15-17, A-16 





| 


real function, 1-8, 11-3, 13-18, 13-40, 
A-16 

*Aiec instruction, 11-4, 11-4, 19-29, 
A-16 

Recalling a value, 2-10, 2-11 

Recalling an expression, 2-10, 2-1] 

Reciprocal, 3-2 

RectC MODE instruction, 1-24, 1-26, 
A-16 


Rect¥ MODE instruction, 1-24, 1-27, 
13-21, A-16 
Rectangular ecordinates, 4-7 
Rectangular graphing MODE, 1-26 
Rectangular complex numbers, 1-26, 
11-2 
Rectangular result display, 114 
ular yeeter MO ‘1-27 
Reduced row echelon form, 13-16 
ref function, 1-8, 13-16, A-16 
RegEq variable, 15-11, A-22 
Negreseion analysis, 16-8 to 15-16 
Regression equation, 15-10 to 15-14 
Hegrosaion models, 15-8 
sae functions, 3-18, 12-7, 13-11, 
a6 
Repeat instruction, 16-14, 16-16, A-17 
Reserved name variables, A-22 
Resetting the TI-84, 18-5 
Return instruction, 16-14, 16-18, A-17 
rnorm function, 1-4, 13-15, A-17 
Root function (J), 1-8, 3-10, A-17 
Rotate bits, 10-8 
rotL, roth functions, 1-8, 10-8, A-17 
round function, 1-8, 3-4, 10-11, §5-26, 
A-17 
Rounding, 3-4, 13-11, 15-26 
How echelon form, 13-16 
Row norm, 13-13 
How operations, 19-16, 13-17 
rref function, 1-8, 13-16, A-17 
rSwap function, 1-8, eat A-17 
Running a program, 16-2, 16-3 





5 
Sammie aikaagy 15-17, A-17 
Scattor plot, 15-12 
Sei MODE instruction, 1-34, 1-25, A-!7 
Scientific diaplay MODE, 1-25 
Scientific notation, 2-3 
2nd key functions, 1-4 
Selecting a function for graphing, 4-11 
eon i menu, 1-18, 1-19 

#0q function, 1-8, 3-9, 12-4, 12-9, A-1? 


SeqG cone instruction, 4-6, 4-7, 
Sequence, d-9, 3-14, ect 12-9 
Sequential plot AMT, 4-6, 4-7 
Series, 1-15, 3-9, 12.8, 129 
Setting graph formata, 4-6, 4-7 
Setting MODE, 1-24 to 1-27, 16-20 
Setting viewing rectangle, 4-12 
Setting ZOOM factors, 4-21 
eee penn 4-30, 4-32, 4.99, 
«16 
Shading a drawing, 4-32, 4-34 
shftL, shftA fonctions, 1-8, 10-8, A-18 
Shift bits, 10-8 
ShwSt instruction, 15-16, A-18 
sign function, 1-8, 3-5, 3-14, A-18 
emi FORMT instruction, 4-6, 4-7, 
18 
SIMULT feature, 14-10 to 14-12 
simult function, 1-4, 14-11, A-18 
Simultaneous equations, 14-10, 1411 
Simultaneous plotting FORMT, 4-6, 4-7 
. sin” functions, 1-8, 3-2, 3-14, 
19-11, A-18 
sinh, sinh”! functions, 1-8, 3-8, 3-14, 
A-15 
Sings; 3-2 
Smart Graph, 4-5, 4-14, 4-17, 4-31 
SOLVER, 14-2 
Solver instruction, 14-6, A-18 
Solving equations, 14-2 to 14-12 
sortA, sortD functions, 1-8, 12-8, A-19 
Sortx, eae instructions, 16-15, 15-17, 
-19 
Sorting stat data, 15-7, 15-15, 15-17 
Special characters, 9-7 
*Sph instruction, 13-29, A-19 
SphereV MODE instruction, 1-24, 
L-27, 13-20, 13-21, 15-29, A-18 
Spherical vector MODE, 1-37 
Square root function (+f ), 1-8, 3-2. 
4-14, A-19 
Square function (*), 1-8,.3-2, 3-14, 








tistical analywia, 15-2 to 15-18 
Statistical data, 15-2 to 15-7 
Statistical result variables, 15-10, A-22 
St Eg instruction, 9-5, A-19 
StGD6 instruction, 4-40, 4-45, 5-3, 4-2, 

7-d, A-1o 
Stop instruction, 16-14, 16-18, A-19 
Storing 
Constants, 8-3, 5-4 
Equations, 2-9 


7 | 29 
Pomatione togeaph:AS . 
Graphs, 4-40, 4-41, 5-9, 6-2, 7-3 
Liata, 12-4 to 12-6 
Numbers, 2-6 
Pictures, 441, 5-3, 6-2, 7-3 
Values, 2-5 
StPic instruction, 4-41, 4-43, 5-3, 6-2, 
7-3, 15-17, A-19 
Strings, 8-2 to 9-6 
STANG menu, 9-4 
sub function, 1-8, $-4, A-20 
Subroutines, 16-19 
Subset of a string, 9-4 
Subtraction function (-), 1-8, 3-2, 3-14, 
12-7, 13-10, 19-26, A-20 
eum function, 1-8, 3-9, 12-4, A-20 
Summation, 3-8, 12-8 
System of equations, 14-10 to 14-12 
Svatem variables, A-22 


T 
6 variable, 3-12, 5-2, 5-3, A-22 
A-22 
i varinble, 3-12, 6-2, 7-2, A-22 
tan, tan‘! functions, 1-8, 3-2, 3-14, A-20 
deg functions, 1-8, 3-8, 3-14, 


haar ‘ive, 4-28, 4-35 
Tangents, 3-2 . 
TanLn instruction, 4-40, 4-45, 4-43, 


A-20 
TANLN operation, 4-28 
TEST menu, 4-18 - 
Testa, con a 
Then i pane eiline a Ad 16-15, A-20 
(Max, (Min variables, 6-3, 7-4, A-22 
tol variable, 3-15 to 3-17. 4-26 to 4-28, 
A-22 
TOLER editor, 3-17 
Tolerances, 3-15 to 9-17, 4-26 to 4-25 
Plat variable, 7-4, A-22 
TRACE feature, 4-17 
Trace instruction, 4-42, A-20 
Tracing 4 graphed function, 4-17 
Tronsposing a matrix, 13-12 
Trigonometric functions, 4-2 
(Step variable, 6-3, 7-4, A-22 
Turning a function on and off, 4-11 
Turning the TI-85 On and Off, 1-2 
Two-variable stat analysis, 15-2 to 
15-17 


U 
u (atomic mass unit) constant, 8-2 
unitV function, 1-8, 13-27, A-20 


1-8 Index 


Unit vectora, 13-27 

upper variable, 4-24, 14-a, 14-6, 14-7, 
A-22 

Linselecting a function, 4-11 

User-defined ZOOM, 4-23 


Vv 

Variables, xii, 2-4 to 2-12 

VARS menu, 2-7 

ve §Hl function, 1-8, 12-8, 12-9, 13-28, 
18-29, A-20 

Vectors, xii, 13-20 to 13-40 

Coordinate display MODE, 1-27 

Vert instruction, 4-30, 4-35, 4-44, A-21 

Viewing rectangle, 4-12, 4-13, 5-3, 6-3, 
T4 


Ww 


x 

Ax variable, 4-15, 4-16, 4-22 

“ varinble, 3-12, 4-4, 4-14 to 4-16, A-22 

xFact variable, 4-21, A-22 

xMax, xMin variables, 4-12, 4-19, 5-3, 
6-d, 7-4, A-22 

xor Boolean function, 10-7,A-21 

xScl variable, 4-12, 4-13, 5-3, 6-3, T-4, 


A-22 

xStat list, 15-2, 16-4, 15-6, 15-16, 
15-17, A-22 

xt variables, 6-2, A 

Satna oi 15-17, A-21 


¥ 

Ay variable, 4-13, 4-16, 4-22 

y variable, 4-9, 4-14 to 4-16, A-22 

y intercept, 4-26 

yix), 4-2 to 4-11 

yFact varinble, 4-21, A-22 

yMax, yMin variables, 412, 4-13, 5-3, 
6-3, 7-4, A-22 

ySel variable, 4-12, 4-14, 6-3, 6-3, 7 
A-22 

yStat list, 15-2, 15-4, 15-5, 15-15, 
15-17, A- 

yl variables, 6-2, A-22 


z 

ZDecm instruction, 4-15, 4-22, 442, 
f-5, 6-6, 7-6, A-21 

ZFACT acreen, 4-21 














ZFit instruction, 4-18, 4-22, 4-42, 5-5, 
6-6, 7-6, A-21 

Zin inatruction, 4-18, 4-20, 4-42, 5-6, 
6-5, 7-6, A-21 

Zim instruction, 4-18, 4-22, 4-42, 5-6, 

6-fi, 7-4, A-21 

ZOOM menu, 4-18 

ZOOM BOX, 4-158, 4-19, 5-5, 6-5, 7-6 

ZOOM factors, 4-18, 4-21, 6-5, 6-5, 7-6, 
A-22 

ooming on a graph, 4-18 to 4-24 

ZOOMX, ZOOMY operations, 4-18, 
4-20, 5-5, 6-5, 7-6, A-21 

ZOut instruction, 4-18, 4-20, 4-42,.5-5, 
6-6, 7-6, A-21 

2Prev instruction, 4-18, 4-22, 4-42, 
f-fi, 6-6, 7-6, A-21 

ZRel inatruction, 4-158, 4-23, 4-42, 5-5, 
6-6, 7-6, A-21 

2S$or instruction, 4-18, 4-22, 4-42, 5-5, 
6-5, 7-6, A-21 

ZStd instruction, 4-18, 4-22, 4-42, 5-5, 
6-f, 7-6, A-Z1 

4-28 

ZTrig instruction, 4-18, 4-22, 4-42, 5-5, 

6-6, 7-6, A- a1 
zyScl variables, 1S. A-22 
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